List of All Chemicals

Levisticum officinale (Apiaceae)

Common name(s)

Lovage

How used

Food

*Unless otherwise noted all references are to Duke, James A. 1992. Handbook of phytochemical constituents of GRAS herbs and other economic plants. Boca

Raton, FL. CRC Press.

Chemical Part Low High StdDev *Reference
All j PPM PPM
CAFFEIC-ACID Root -- -- Bisset, N.G., ed. 1994. Herbal Drugs and Phytopharmaceuticals. CRC Press. Boca Raton, FL.

Activities (102)

Aldose-Reductase-Inhibitor 4 ug/ml
(weak activity)

Allergenic

Analgesic

AntiHIV EC50=200 ug/ml
AntilLegionella
Antiadenoviral

Antiaggregant

Antiaging

Antiatherogenic
Antibacterial

Anticancer
Anticarcinogenic
Antidepressant
Antiedemic

Antielastase IC50=93 um/I
Antielastase IC50=86 ug/ml (475 uM)
Antiescherichic

Antiflu

Antigonadotropic
Antihemolytic 25 uM

Antihepatoadenomic 200 ppm diet orl
mus

Antihepatotoxic

Antiherpetic 50 ug/ml
Antiherpetic EC50=>50 ug/ml
Antihistaminic
Antihypercholesterolemic
Antihyperthyroid
Antiinflammatory

Antileukemic

Antileukotriene

Antimelanogenic
Antimutagenic
Antinitrosaminic

Antiophidic

Antioxidant 50 uM
Antioxidant IC57=30 ppm
Antioxidant 1/3 quercetin
Antioxidant 30 mM
Antioxidant 1.3 x Vit. E
Antioxidant 1/2 BHA

566 pp.

Ichikawa, K., et al. 1991. Isolation and Structure Determination of Aldose Reductase Inhibitors from Traditional Thai Medicine,
and Syntheses of Their Derivatives. Sankyo Kenkyusho Nempo, 43: 99-110.

Economic & Medicinal Plant Research, 5: 207.

Jeffery B. Harborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor
& Frost, London. 791 pp.

Economic & Medicinal Plant Research, 6: 189.

Economic & Medicinal Plant Research, 6: 189.

Economic & Medicinal Plant Research, 5: 207.
Jim Duke's personal files.

Ohnishi, M., Morishita, H., Iwahashi, H., Toda, S., Shirataki, Y., Kimura, M., and Kido, R. 1993. Inhibitory Effects of Chlorogenic
Acids on Linoleic Acid Peroxidation and Haemolysis. Phytochemistry. 36(3): 579- 583. 1994

Economic & Medicinal Plant Research, 6: 189.

Chiang,
J Chin

L. C., Chiang,

) A W Chang, M. Y., Ng, L. T,, Lin, C. C. 2003. Antileukemic activity of selected natural products in Taiwan. Am
e

Ki Soon Rhee. Oilseed Food Ingredients Used To Minimize Oxidative Flavor Deterioration in Meat Products. Phenolic Compounds
in Food and Their Effects on Health, Ch.18.

Ki Soon Rhee. Oilseed Food Ingredients Used To Minimize Oxidative Flavor Deterioration in Meat Products. Phenolic Compounds
in Food and Their Effects on Health, Ch.18
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Antiperoxidant IC50=44 uM
Antiperoxidant IC35=200 ug/ml
Antiperoxidant IC85=100 ug/ml

Antiproliferant

Antiprostaglandin
Antiradicular 10 uM

Antiradicular 1/3 quercetin
Antiradicular 30 mM
Antiradicular IC50=32-35 uM
Antiseptic

Antispasmodic EC50=3.4-15 uM
Antistaphylococcic
Antistomatitic

Antisunburn

Antithiamin

Antithyroid

Antitumor 200 ppm diet orl mus
Antitumor (Skin)
Antitumor-Promoter 1C42=10 uM
Antiulcerogenic

Antivaccinia

Antiviral IC50=62.5 ug/ml
Anxiolytic

CNS-Active

COX-2-Inhibitor IC32=100 uM

Calcium-Antagonist IC50=1.2 uM rbt

Cancer-Preventive
Carcinogenic 2% (diet)
Chemopreventive

Cholagogue
Choleretic
Clastogenic

Co-carcinogenic
Collagen-Sparing
Cytoprotective

Cytotoxic TC50=200 ug/ml
DNA-Active

DNA-Protective

Diuretic

Fungicide MIC=0.4 mg/ml

Hepatocarcinogenic 400 ppm diet orl

mus (in the absence of alcohol)
Hepatoprotective

Hepatotropic
Histamine-Inhibitor
Immunostimulant

Insectifuge

Leukotriene-Inhibitor

Lipoxygenase-Inhibitor IC27=5 mM

Lipoxygenase-Inhibitor IC50=62-148 uM

Lyase-Inhibitor IC50=94-164 uM
Metal-Chelator

Ornithine-Decarboxylase-Inhibitor
Pesticide

Prooxidant

Prostaglandigenic

Sedative 500 mg

Sunscreen IC50=2.5 mg/I

Sunscreen 1C91=5 mg/I

Planta Medica, 57: A54, 1991.

Chiang, L. C., Chiang, W Chang, M. Y., Ng, L. T., Lin, C. C. 2003. Antileukemic activity of selected natural products in Taiwan. Am
J ChinMed, 31(1):37-

Ohnishi, Morishita, H., Iwahashi, H., Toda, S., Shirataki, Y., Kimura, M., and Kido, R. 1993. Inhibitory Effects of Chlorogenic
Acids on L|no|e|c Acid'Peroxidation and Haemoly5|s Phytochemlstry 36(3): 579-583. 1994,

Phytotherapy Research, 4: 73.
Economic & Medicinal Plant Research, 5: 207.

Phenolic Compounds in Food and Their Effects on Health, 69.
Jim Duke's personal files.

Cancer Research, 48: 5941.

Economic & Medicinal Plant Research, 5: 207.

Wichtl, M. 1984. Teedrogen. Ein Handbuch fur Apotheker und Arzte. Wissenschaftliche Verlagsgesellscharft. mbH Stuttgart. 393
pp.

Stitt, P. A. Why George Should Eat Broccoli. Dougherty Co, Milwaukee, WI, 1990, 399 pp.

Wichtl, M. 1984. Teedrogen. Ein Handbuch fur Apotheker und Arzte. Wissenschaftliche Verlagsgesellscharft. mbH Stuttgart. 393
pp.

Williamson, E. M. and Evans, F. |., Potter's New Cgclopaedla of Botanical Drugs and Preparations, Revised Ed., Saffron Walden,
the C. W. Daniel Co., Ltd., Essex UK, 362 pp, 1988, reprint 1989.

Jeffery B. Harborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor
& Frost, London. 791 pp.

Newall, C. A,, Anderson, L. A. and Phillipson, J. D. 1996. Herbal Medicine - A Guide for Health-care Professionals. The
Pharmaceutical Press, London. 296pp.

Jeffery B. Harborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor
& Frost, London. 791 pp.

Wichtl, M. 1984. Teedrogen. Ein Handbuch fur Apotheker und Arzte. Wissenschaftliche Verlagsgesellscharft. mbH Stuttgart. 393
pp.

Advance in Chinese Medicinal Materials Research. 1985. Eds. H. M. Chang, H. W. Yeung, W. -W. Tso and A. Koo. World Scientific
Publishing Co., Philadelphia Pa., page 210.

Tunon, H., Thorsell, W., and Bohlm, 993 Moqu|to Repelling Activity of Compounds Occurring in Achillea millefolium L.
(Asteraceae). Economic Botany 48(2 ): 111-120, 1994

8§§r%i&r)15ki, J. and Lee, C.Y. 1990. Inhibitory Effect of Phenolics on Carotene Bleaching in Vegetables. J. Agric. Food Chem. 38:

McEvily, Aé lyengar, R., and Gross, A.T. Inhibition of Polyphenol Oxidase by Phenolic Compounds. Phenolic Compounds in Food
and Their Effects on Health, Ch.25

Hagerman, A.E. Tannin-Protein Interactions. Phenolic Compounds in Food and Their Effects on Health, Ch.19.

Ii%aai%\%a*lg% ostova, |., Neychev, H. 1992. Photodynamic damage prevention by some hydroxycoumarins. Fitoterapia 64(2):

L%iai%vﬁa gGgéKostova, I., Neychev, H. 1992. Photodynamic damage prevention by some hydroxycoumarins. Fitoterapia 64(2):
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sunscreen ILYys=«4£> mg/i

Tumorigenic

Vulnerary

Xlelnthine—OXidase—lnhibitor IC50=39.21
u

EUGENOL

Activities (76)

Acaricide LD50=5.47 ug/sq
cm cf DEET at 37.59 ug/sq
cm

Allergenic

Analgesic

Anesthetic 200-400
AntiTNF

Antiaggregant IC50=0.3 uM
Antiarachidonate
Antibacterial 500 ppm
Antibacterial MBC=400
ug/ml

Anticonvulsant

Antiedemic 100
Antiestrogenic

Antifeedant

Antigenotoxic 50-500 mg/kg
orl mus

Antiherpetic IC50=16.2-25.6
ug/ml

Ant||nf|ammatolr% (11 uM)
IC~97=1

Antikeratotic IC50=16.2-
25.6 ug/ml

Antimitotic

Antimutagenic
Antinitrosating
Antioxidant IC65=30 ppm

Antioxidant 10 uM
Antiprostaglandin 11 uM
Antiprostaglandin IC50=9.2
mM

Antipyretic 3 ml/man/day
Antiradicular EC50=2 ul/I

Antisalmonella MIC=400
ug/ml

Antiseptic 3 ml/man/day
Antiseptic 400 ug/ml
Antispasmodic

Antistaphylococcic

Antithromboxane

Antitumor

Antiulcer

Antiviral IC50=16.2-25.6
ug/ml

Apifuge

CNS-Depressant
COX-1-Inhibitor IC97=1,000
uM

COX-2-Inhibitor
1IC>97=1,000 uM
COX-2-Inhibitor IC50=129
uM

Calcium-Antagonist
IC50=224 uM

Calcium-Antagonist
IC50=200 uM gpg

Cancer-Preventive
Candidicide
Carcinogenic?

Carminative

Root -- --

Lazarova<, b., KOstova, I.,
134-136, 1993.

Jim Duke's personal files.

Neycnev, H. 1YyyZ. rnotoaynamiCc aamage prevenuon py some nyaroxycoumarins. ritoterapia o4(<£):

Mills, Simon and Bone, Kerry. 2000. Phytotherapy. Churchill Livinston, Edinburgh.

Guenther, E., The Essential Oils, 6 volumes, D. van Nostrand, New York, 1948-1952.

Merck 11th Edition
Phytotherapy Research, 4: 93.

Phytotherapy Research, 4: 93.

Valnet,

Ll . 1982. The Practice of Aromatherapy. Translated from the 1980 French Edition by Robin Campbell and Libby Houston. Destiny
ooks,

lew York. 279 pp.

{eff%ry B7Harborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost,
ondon pp

Phytotherapy Research, 4: 95.

Jacobson, M., Glossary of Plant-Derived Insect Deterrents, CRC Press, Inc., Boca Raton, FL, 213 p, 1990.

JLeff%ry B7g?rborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost,
ondon pp

Economic & Medicinal Plant Research, 6: 235.

Leung, A. Y. and Foster, S. 1995. Encyclopedia of Common Natural Ingredients 2nd Ed. John Wiley & Sons, New York. 649 pp.
Wright,C.W.(Ed)2002.Medicinal&Aromatic Plants-Industrial Profiles.Artemisia.344pp.Maffei,M.(Ed)2002.Vetiveria.The Genus
Vetiveria.Taylor&Francis.NY,NY.191pp.Southwell,l.,Lowe,R.(Eds)1999.Tea Tree.The Genus Melaleuca.Harwood
Acad.Pub.Amsterdam,Netherlands.

Lawrence Review of Natural Products, Jul-87.

Zheng, G-Q., Kenney, P.M., and Lam, L.K.T. Ses%wterpenes From Clove (Eugenia caryophyllata) As Potential Anticarcinogenic Agents.
Journal of Natural Products 55(7): 999-1003, 1992

Jacobson, M., Glossary of Plant-Derived Insect Deterrents, CRC Press, Inc., Boca Raton, FL, 213 p, 1990.

{eff%ry B. Harborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost,
ondon. pp.

Stitt, P. A. Why George Should Eat Broccoli. Dougherty Co, Milwaukee, WI, 1990, 399 pp.
Phytotherapy Research, 4: 93.
Nigg, H.N. and Seigler, D.S., eds. 1992. Phytochemical Resources for Medicine and Agriculture. Plenum Press, New York. 445 pp.

Yamamoto, A., Umemori, S., and Muranishi, S. 1993. Absorption Enhancement of Intrapulmonary Administered Insulin by Various Absorption
Enhancers and Protease Inhibitors in Rats. J Pharm. Pharmacol. 46: 14-18, 1994.
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Choleretic

Cytochrome-P450-Inhibitor

Cytotoxic 25 ug/ml
Dermatitigenic
Enterorelaxant
FLavor FEMA 10-500

Fungicide

Hepatoprotective 100 ppm

Herbicide
Insecticide
Insectifuge
Irritant
Juvabional
Larvicide

Motor-Depressant
Nematicide MLC=2,000
ug/mil

Neurotoxic

Perfumery

Pesticide

Prostaglandin-Synthesis-
Inhibitor 1 mM rbt

Prostaglandin-Synthesis-
Inhibitor IC50=9.2 uM

Sedative

Termiticide LD100=5 mg/g

Pizzorno, J. 1998. Total Wellness. Prima Health, a division of Prima.

Phytotherapy Research, 4: 93.

J. Aromatherapy 4: 22.
Aloe Research Council - Duke writeup of non-peer reviewd book by Coats and draft by Henry

Jacobson, M., Glossary of Plant-Derived Insect Deterrents, CRC Press, Inc., Boca Raton, FL, 213 p, 1990.
Jacobson, M., Glossary of Plant-Derived Insect Deterrents, CRC Press, Inc., Boca Raton, FL, 213 p, 1990.

Buchbauer et al, e.g.Buchbauer et al,1993.Therapeutic properties of essential oils and fragrances. Chap.12 in Teranishi,R, Buttery,R.G and
Sugisawa,H. Eds. Bioactive Volatile Compounds from Plants. ACS Symposium Series 525. Amer. Chem. Soc., Washington DC

Shoyakugaku Zasshi, 44: 183.

Rg. Hixtable (Huxtable, R.J. (as T. Max). 1992. This and That:The Essential Pharmacology of Herbs and Spices. Tips 13:15-20 Huxtable, R.J.
1992b. The Myth of Benficent Nature. The Risk of Herbal Preparations. Anns. Intern. Med. 117(2):165-6; Huxtable, R.

Aloe Research Council - Duke writeup of non-peer reviewd book by Coats and draft by Henry

Chen, S. J., Wang, M. H., Chen, I. J. 1996. Antiplatelet and Calcium Inhibitory Properties of Eugenol and Sodium Eugenol Acetate. Gen
Pharmacol, 27(4): 629-633.

Trichomonicide LD100=300

ug/ml

Trichomonistat IC50=10
ug/ml

Trypsin-Enhancer
Ulcerogenic
Varroacide
Vasodilator

Vermifuge

1,8-CINEOLE

Activities (67)

(-)-Chronotropic 87 nl/ml
(-)-Inotropic 87 ni/ml

Acaricide LC100=6 uM
Allelopathic
Allergenic
Anesthetic
Anthelmintic
Antiacetylcholinesterase
IC50=41 ug/ml
Antiallergic
Antibacterial 50 ppm
Antibronchitic
Anticariogenic
Anticatarrh
Anticholinesterase
IC50=50-70
Antifatigue
Antihalitosic
Antiinflammatory
Antilaryngitic
Antinociceptive
Antipharyngitic
Antiplaque
Antirheumatic
Antirhinitic
Antiseptic

Antisinusitic

Antispasmodic

Nigg, H.N. and Seigler, D.S., eds. 1992. Phytochemical Resources for Medicine and Agriculture. Plenum Press, New York. 445 pp.

Lawrence Review of Natural Products, Dec-93.
Phytotherapy Research, 4: 93.

Root -- -- Lawrence, B.M., Essential Oils 1976-1977, Essential Oils 1978, Essential Oils 1979-1980.

ns:
E-0), 970 pp., 1994 (P-Z), 1196 pp. Springer-Verlag, Berlin.

Hansel, Keller, K., Rimpler, H., and Schneider, G. eds. 1992. Hager's Handbuch der Pharmazeutischen Praxis, Drogen (A-D), 1209 pp., 1993

:—Ia el, R, Keller, K., Rimpler, H., and Schneider, G. eds. 1992. Hager's Handbuch der Pharmazeutischen Praxis, Drogen (A-D), 1209 pp., 1993
nsel, R.,
(E-O), 970 pp., 1994 (P-Z), 1196 pp. Springer-Verlag, Berlin.

{eff%ry Bvlél?rborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost,
ondon. pp.

J. Food Hyg. Soc. Jap. 33(6): 569.

Martindale's 29th

American Health, 12(4): 17, 1993.

{eff%ry B.7I§|?rborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost,
ondon. pp.
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Antistaphylococcic 50
ppm

Antitussive
Antiulcer
CNS-Stimulant
Candidicide

Carcinogenic

Choleretic

Convulsant
Counterirritant

Cytochrome-P450-
Inducer

Decongestant
Degranulant 0.3 ul/ml
Dentifrice
Edemagenic inj

Expectorant

FLavor FEMA 1-200
Fungicide
Gastroprotective
Gram(+)icide
Gram(-)icide
Hepatotonic

Herbicide IC50=78 uM

Hypotensive
Inflammatory inj
Insectifuge
Irritant

Myorelaxant

Nematicide
Neurotoxic
P450-Inducer

Pedlcuh(:lde 2.3 x
pyrethrin

Perfume
Pesticide
Rubefacient
Secretogogue
Sedative
Spasmogenic
Surfactant

Testosterone-
Hydroxylase-Inducer

Transdermal

Trichomonicide
LD100=1,000 ug/ml

MENTHOL

Activities (63)
Allergenic

Analgesic

Anesthetic 2,000 ppm
Antiacetylcholinesterase
IC50=2.

Ant|aggregant

Antiallergic
Antiasthmatic
Antibacillus MIC=1.25
mg/ml

Antibacterial
MIC=0.625-2.5
Antibronchitic
Antidandruff

Antiescherichic
MIC=1.25 mg/ml

Antihalitosic

Antihickaminic

Zebovitz, T. C. Ed. 1989. Part VII. Flavor and Fragrance Substances, in Keith L. H. and Walters, D.B., eds. Compendium of Safety Data Sheets for
Research and Industrial Chemicals. VCH Publishers, New York. 3560-4253.

Martindale's 29th

Martindale's 29th

{eff%ry B7g?rborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost,
ondon pp

Aloe Research Council - Duke writeup of non-peer reviewd book by Coats and draft by Henry

Keeler, R.F. and Tu, A.T. eds. 1991. Toxicology of Plant and Fungal Compounds. (Handbook of Natural Toxins Vol. 6) Marcel Dekker, Inc. NY. 665
pp.

Rinzler, C. A. 1990. The Complete Book of Herbs, Spices and Condiments. Facts on File, New York. 199 pp.

Pem&all C296 Anderson, L. A. and Phillipson, ]. D. 1996. Herbal Medicine - A Guide for Health-care Professionals. The Pharmaceutical Press,
ondon. pp.

Nigg, H.N. and Seigler, D.S., eds. 1992. Phytochemical Resources for Medicine and Agriculture. Plenum Press, New York. 445 pp.

Aloe Research Council - Duke writeup of non-peer reviewd book by Coats and draft by Henry

Martindale's 29th

Root -- -- Lawrence, B.M., Essential Oils 1976-1977, Essential Oils 1978, Essential Oils 1979-1980.

Martindale's 29th
Martindale's 28th

Yamamoto, A., Umemori, S., and Muranishi, S. 1993. Absorption Enhancement of Intrapulmonary Administered Insulin by Various Absorption
Enhancers and Protease Inhibitors in Rats. J. Pharm. Pharmacol. 46: 14-18, 1994.

J. Food Hyg. Soc. Jap. 33(6): 569.
Mills, Simon and Bone, Kerry. 2000. Phytotherapy. Churchill Livinston, Edinburgh.

Martindale's 28th
A.L.L. Hunting. Encyclopedia of Shampoo Ingredients. Micelle Press, Cranford NJ. 467 pp.

American Health, 12(4): 17, 1993.

I EAnnd i~ Car Ian 22/R\. EAQ
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Antiinflammatory

Antilisteria MIC=0.625
mg/ml

Antineuralgic
Antiodontalgic
Antipruritic

Antipyretic
Antirheumatic

Antisalmonella
MIC=0.625 mg/ml

Antiseptic 4 x phenol
Antisinusitic

Antispasmodic
ED50=0.01 mg/ml

Ant|staph lococcic
MIC=0.625 mg/ml

Antistreptococcic
MIC=0.4 mg/ml

Antitartar
Antivaginitic
Antivulvitic

Bradycardic 65 mg/3 x
day/woman

Bronchomucolytic
Bronchomucotropic
Bronchorrheic

CNS-Depressant
CNS-Stimulant
Calcium-Antagonist

Candidicide MIC=0.625
mg/ml

Carminative

Choleretic

Ciliotoxic
Congestant
Convulsant

Counterirritant

Decongestant? 11
mg/man

Dermatitigenic
Diaphoretic
Enterorelaxant

Expectorant

Gastrosedative

Irritant

Myorelaxant

Nematicide MLC=1
mg/ml

Neurodepressant

Neuropathogenic 40-
100 mg/day/rat

Nociceptive

Perfumery
Pesticide

Refrigerant

Rubefacient

Termiticide
Transdermal
Vibriocide

FERULIC-ACID

Jr U UUM Iy Y. St JUME S\

Martindale's 28th

Martindale's 28th

Yamamoto, A., Umemori, S., and Muranishi, S. 1993. Absorption Enhancement of Intrapulmonary Administered Insulin by Various Absorption
Enhancers and Protease Inhibitors in Rats. J Pharm. Pharmacol. 46: 14-18, 1994.

Martindale's 28th

Wagner & Wolff, eds. 1977. New Natural Products (RS164. 156. 176)
Martindale's 28th
Fitoterapia N0.59-1984.

Martindale's 28th
Advance in Chinese Medicinal Materials Research. 1985. Eds. H. M. Chang, H. W. Yeung, W. -W. Tso and A. Koo. World Scientific Publishing Co.,
Philadelphia Pa., page 200.

Yamamoto, A., Umemori, S., and Muranishi, S. 1993. Absorption Enhancement of Intrapulmonary Administered Insulin by Various Absorption
Enhancers and Protease Inhibitors in Rats. J. Pharm. Pharmacol. 46: 14- 18,

Advance in Chinese Medicinal Materials Research. 1985. Eds. H. M. Chang, H. W. Yeung, W. -W. Tso and A. Koo. World Scientific Publishing Co.,
Philadelphia Pa., page 200.

Huang, K. C. 1993. The Pharmacology of Chinese Herbs. CRC Press, Boca Raton, FL 388 pp.

Yamamoto, A., Umemori, S., and Muranishi, S. 1993. Absorption Enhancement of Intrapulmonary Administered Insulin by Various Absorption
Enhancers and Protease Inhibitors in Rats. J Pharm. Pharmacol. 46: 14-18, 1994.

Yamamoto, A., Umemori, S., and Muranishi, S. 1993. Absorption Enhancement of Intrapulmonary Administered Insulin by Various Absorption
Enhancers and Protease Inhibitors in Rats. J Pharm. Pharmacol. 46: 14-18, 1994.

Yamamoto, A., Umemori, S., and Muranishi, S. 1993. Absorption Enhancement of Intrapulmonary Administered Insulin by Various Absorption
Enhancers and Protease Inhibitors in Rats. J. Pharm. Pharmacol. 46: 14- 18, 1994.

REJ Hixtable (Huxtable, R.J. (as T. Max). 1992. This and That:The Essential Pharmacology of Herbs and Spices. Tlps 13:15-20 Huxtable, R.J.
92b. The Myth of Benficent Nature. The Risk of Herbal Preparations. Anns. Intern. Med. 117(2):165-6; Huxtable, R

Eccles, R., et al. 1989. The effects of oral administration of (-)-menthol on nasal resistance to airflow and nasal sensation of airflow in subjects
suffenng from nasal congestion associated with the common cold. J. Pharm. Pharmacol. 42: 652-654, 1990.

Huang, K. C. 1993. The Pharmacology of Chinese Herbs. CRC Press, Boca Raton, FL 388 pp.
J. Aromatherapy 4: 22.

Yamamoto, A., Umemori, S., and Muranishi, S. 1993. Absorption Enhancement of Intrapulmonary Administered Insulin by Various Absorption
Enhancers and Protease Inhibitors in Rats. J. Pharm. Pharmacol. 46: 14-18, 1994

Merck 11th Edition

Yamamoto, A., Umemori, S., and Muranishi, S. 1993. Absorption Enhancement of Intrapulmonary Administered Insulin by Various Absorption
Enhancers and Protease Inhibitors in Rats. J. Pharm. Pharmacol. 46: 14-18, 1994

Martindale's 29th
Shoyakugaku Zasshi, 44: 183.

Yamamoto, A., Umemori, S., and Muranishi, S. 1993. Absorption Enhancement of Intrapulmonary Administered Insulin by Various Absorption
Enhancers and Protease Inhibitors in Rats. J Pharm. Pharmacol. 46: 14-18, 1994.

Yamamoto, A., Umemori, S., and Muranishi, S. 1993. Absorption Enhancement of Intrapulmonary Administered Insulin by Various Absorption
Enhancers and Protease Inhibitors in Rats. J. Pharm. Pharmacol. 46: 14-18, 1994.

Yamamoto, A., Umemori, S., and Muranishi, S. 1993. Absorption Enhancement of Intrapulmonary Administered Insulin by Various Absorption
Enhancers and Protease Inhibitors in Rats. J. Pharm. Pharmacol. 46: 14-18, 1994

Merck 11th Edition

Yamamoto, A., Umemori, S., and Muranishi, S. 1993. Absorption Enhancement of Intrapulmonary Administered Insulin by Various Absorption
Enhancers and Protease Inhibitors in Rats. J Pharm. Pharmacol. 46: 14-18, 1994.

Jacobson, M., Glossary of Plant-Derived Insect Deterrents, CRC Press, Inc., Boca Raton, FL, 213 p, 1990.

Fruit - --
566 pp.
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ACTIVITIES (b1)

Allelopathic
Analgesic
Antiaggregant

Antiallergic
Antiarrhythmic

Antibacterial

Anticancer (Colon)

Anticancer
(Forestomach)

Anticancer (Liver)
Anticancer (Skin)
Anticarcinogenic
Antidysmenorrheic

Antiestrogenic
Antihepatotoxic

Antiherpetic
Antiinflammatory

Antileukemic IC50=25-
56 ug/ml

Antimitotic
Antimutagenic
Antineoplastic

(Stomach)

Antinitrosaminic

Antioxidant 3,000 uM

Antioxidant IC51=200
ppm

Antioxidant 1/3
quercetin

Antioxidant 1/2 BHA

Antioxidant EC50=9-15
ug/mil

Antiradicular EC50=9-15
ug/ml

Antiradicular IC50=116-
124 uM
Antiserotonin

Antispasmodic
Antithrombic

Antitumor

Antitumor (Colon)

Antitumor
(Forestomach)

Antitumor (Liver)
Antitumor (Skin)

Antitumor-Promoter
1C46=10 uM

Antiviral

Arteriodilator

Cancer-Preventive
Candidicide

Cardiac

Cholagogue

Choleretic

Fungicide
Hepatoprotective
Hepatotropic
Herbicide
Hydrocholerectic

Hypolipidemic
Immunostimulant

Insectifuge

Metal-Chelator

Holappa, L.D., and Blum*, U. 1991. Effects of Exogenousl¥ Applied Ferulic Acid, a Potential Allelopathic Com})ound, on Leaf Growth, Water
Utilization, and Endogenous Abscisic Acid Levels of Tomato, 17(5): 865.

ucumber, and Bean. J. of Chemical Ecology,
Advance in Chinese Medicinal Materials Research. 1985. Eds. H. M. Chang, H. W. Yeung, W. -W. Tso and A. Koo. World Scientific Publishing Co.,
Philadelphia Pa., page 69.

Ozaki, Y. and Ma, J-P. 1989. Inhibitory Effects of Tetramethylpyrazine and Ferulic Acid on Spontaneous Movement of Rat Uterus in Situ. Chem.
Pharm. Bull. 38(6): 1620-1623, 1990.

Leung, A. Y. and Foster, S. 1995. Encyclopedia of Common Natural Ingredients 2nd Ed. John Wiley & Sons, New York. 649 pp.

{eff%ry B.7g?rborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost,
ondon. pp.

{eff%ry B.7I;(i1rborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost,
ondon. pp.

{eff%ry B.7g?rborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost,
ondon. pp.

Hagerman, A.E. Tannin-Protein Interactions. Phenolic Compounds in Food and Their Effects on Health, Ch.19.

g?zalr)m ,7L4g., Chiang, W., Chang, M. Y., Ng, L. T., Lin, C. C. 2003. Antileukemic activity of selected natural products in Taiwan. Am J Chin Med,

JLeff%ry B.7ngrborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost,
ondon. pp.

Ki Soon Rhee. Oilseed Food Ingredients Used To Minimize Oxidative Flavor Deterioration in Meat Products. Phenolic Compounds in Food and
Their Effects on Health, Ch.18.

Ki Soon Rhee. Oilseed Food Ingredients Used To Minimize Oxidative Flavor Deterioration in Meat Products. Phenolic Compounds in Food and
Their Effects on Health, Ch.18.

{eff%ry B.7g?rborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost,
ondon. pp.

Leung, A. Y. and Foster, S. 1995. Encyclopedia of Common Natural Ingredients 2nd Ed. John Wiley & Sons, New York. 649 pp.
Leung, A. Y. and Foster, S. 1995. Encyclopedia of Common Natural Ingredients 2nd Ed. John Wiley & Sons, New York. 649 pp.

{eff%ry B.7I;?rborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost,
ondon. pp.

Cancer Research, 48: 5941.

Vlietinck, A.J. and Dommisse, R.A. eds. 1985. Advances in Medicinal Plant Research. Wiss. Verlag. Stuttgart.

Ozaki, Y. and Ma, J-P. 1989. Inhibitory Effects of Tetramethylpyrazine and Ferulic Acid on Spontaneous Movement of Rat Uterus in Situ. Chem.
Pharm. Bull. 38(6): 1620-1623, 1990.

Stitt, P. A. Why George Should Eat Broccoli. Dougherty Co, Milwaukee, WI, 1990, 399 pp.

{eff%ry B.7I;?rborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost,
ondon. pp.

Ozaki, Y. and Ma, J-P. 1989. Inhibitory Effects of Tetramethylpyrazine and Ferulic Acid on Spontaneous Movement of Rat Uterus in Situ. Chem.
Pharm. Bull. 38(6): 1620-1623, 1990.

Pharmazie, 46: 156, 1991.

Williamson, E. M. and Evans, F8J Potter's New Cyclopaedia of Botanical Drugs and Preparations, Revised Ed., Saffron Walden, the C. W. Daniel
Co., Ltd., Essex UK, 362 pp, 1988, reprint 1989.

Nigg, H.N. and Seigler, D.S., eds. 1992. Phytochemical Resources for Medicine and Agriculture. Plenum Press, New York. 445 pp.
Mills, Simon and Bone, Kerry. 2000. Phytotherapy. Churchill Livinston, Edinburgh.

Angewandte Botanik 68(5/6)=1994. Page 195.

{eff%ry B.7I3?rborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost,
ondon. pp.

Economic & Medicinal Plant Research, 1: 124.

Tunon, H., Thorsell, W., and Bohlin, L. 1993. Mosquito Repelling Activity of Compounds Occurring in Achillea millefolium L. (Asteraceae).
Economic Botany 48(2): 111-120, 1994.

McEvily, AJ., lyengar, R., and Gross, A.T. Inhibition of Polyphenol Oxidase by Phenolic Compounds. Phenolic Compounds in Food and Their
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Ornithine- Hagerman, A.E. Tannin-Protein Interactions. Phenolic Compounds in Food and Their Effects on Health, Ch.19.
Decarboxylase-Inhibitor

Pesticide

Phagocytotic

Preservative Merck 11th Edition
Prostaglandigenic

Prostaglandin-Synthesis-  Xu, L. N., Yu, W. G., Tian, J. Y., Liu, Q. Y. 1990. Effect of Sodium Ferulate on Arachidonic Acid Metabolism. Yao Hsueh Hsueh Pao, 25(6): 412-416.
Inhibitor 0.58-3.2 mM

Sunscreen Chemical Marketing Reporter; a weekly tabloid, 9/10/92.
Uterosedative 30-100 Ozaki, Y. and Ma, J-P. 1989. Inhibitory Effects of Tetramethylpyrazine and Ferulic Acid on Spontaneous Movement of Rat Uterus in Situ. Chem.
mg/kg ivn rat Pharm. Bull. 38(6): 1620-1623, 1990.

LIMONENE Root 8.0 80.0 -0.58 Lawrence, B.M., Essential Oils 1976-1977, Essential Oils 1978, Essential Oils 1979-1980.
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Activities (60)
AChE-Inhibitor

Acaricide LC100=8 uM
Allelochemic

Allergenic 1/20th carene

?&égdgsgé_ and Still, C. C., Inhibition of acetylcholinesterases by pulegone-1,2-epoxide, Oest. Biochem. & Physiol., 23,

Antiacetylcholinesterase 1C22-26=1.2 mM

Antiadenomic

Antialzheimeran?

Antiasthmatic
Antibacterial

Anticancer
Antiesophagitic
Antifeedant

Antiflu

Antiinflammatory
Antilithic

Antilymphomic
Antimetastatic (Stomach)
Antimutagenic
Antiobesity

Antiseptic

Antispasmodic ED50=0.197 mg/ml
Antitumor

Antitumor (Breast)
Antitumor (Colon)
Antitumor (Pancreas)
Antitumor (Prostate)
Antitumor (Stomach)
Antiviral

Apoptotic
Bronchoprotectant
Cancer-Preventive
Candidistat
Chemopreventive
Cholesterolytic
Detoxicant
Enterocontractant
Expectorant

FLavor

Fungiphilic

Fungistat
GST-Inducer
Herbicide IC50=45 uM

Histaminic
Immunomodulator
Insecticide 0.37 uM/fly
Insectifuge
Interleukin-6-Inhibitor
Irritant

Lipolytic

Myorelaxant 50 mg/kg
NO-Genic

Nematicide IC=100 ug/ml

?&égdgsgé_ and Still, C. C., Inhibition of acetylcholinesterases by pulegone-1,2-epoxide, Oest. Biochem. & Physiol., 23,

Revista lItiliana Eppos, 12: 5, 1994.

Economic & Medicinal Plant Research, 5: 195.

Economic & Medicinal Plant Research, 6: 235.

Fitoterapia No.59-1984.

Stitt, P. A. Why George Should Eat Broccoli. Dougherty Co, Milwaukee, WI, 1990, 399 pp.

J. Aromatherapy 4: 22.
J. Agric. Food Chem. 43: 2283.

Keeler, R.F. and Tu, A.T. eds. 1991. Toxicology of Plant and Fungal Compounds. (Handbook of Natural Toxins Vol. 6) Marcel
Dekker, Inc. NY. 665 pp.

Jacobson, M., Glossary of Plant-Derived Insect Deterrents, CRC Press, Inc., Boca Raton, FL, 213 p, 1990.

Nigg, H.N. and Seigler, D.S., eds. 1992. Phytochemical Resources for Medicine and Agriculture. Plenum Press, New York. 445
pp.

Ornithine;D;ecarboxylase-lnhibitor ~750

mg/kg (diet
Ozone-Scavenger
P450-Inducer

Peristaltic

Pesticide

Photosensitizer

Sedative ED=1-32 mg/kg
Transdermal

Rinzler, C. A. 1990. The Complete Book of Herbs, Spices and Condiments. Facts on File, New York. 199 pp.
Wagner & Wolff, eds. 1977. New Natural Products (RS164. [56. 176)
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COUMARIN

Root

Activities (57)
Aldose-Reductase-Inhibitor 10
.u%/lm.l cow (weak activity, 11%
inhibition)

Allelochemic IC100=2 mM
Analgesic

Anesthetic

Antiaggregant

Antiandrogenic

Antibrucellosic

Anticancer (Kidney) 400-7,000
mg/day

Anticancer (Prostate) 400-7,000
mg/day

Antidiuretic

Antiedemic
Antiesherichic
Antiinflammatory

Antilymphedemic
Antimelanomic 50 mg/day
Antimetastatic 50 mg/man/day
Antimitotic
Antimononuccleotic
Antimutagenic
Antimycoplasmotic
Antipsittacotic

Antipsoriac
Antitoxoplasmotic
Antitumor 50 mg/day
Antitumor (GI)

Antitumor (Kidney) 400-7,000
mg/day

Antitumor (Prostate) 400-7,000
mg/day

Bacteristat

Bruchiphobe

Cancer-Preventive 5-25 ug/ml
Carcinogenic 200 mg/kg orl mus
Cardiodepressant

Cardiotonic

Chemopreventive

DME-Inhibitor IC50=57.5 uM

Emetic
Estrogenic

Fungicide
Hemorrhagic

Hepatotoxic 0.8-1.71 mM/kg orl rat
Hepatotoxic 2,500 ppm diet
Hepatotoxic 100 mg/kg dog
Hypnotic

Hypoglycemic 250-1,000 mg/kg orl
Immunostimulant
Juvabional

Larvistat
Lymphocytogenic 100 mg/day

Lymphokinetic
Narcotic
Ovicide
Pesticide
Phagocytotic

Guenther, E., The Essential Oils, 6 volumes, D. van Nostrand, New York, 1948-1952.

Okada,Y,et al.1995.Search for Naturally Occurring Substances to Prevent the Complications of Diabetes.|l.Inhibitory Effect of
(fgg;narm and Flavonoid Derivatives on Bovine Lens Aldose Reductase and Rabbit Platelet Aggregation.Chem Pharm Bull43(8):1385-

Lydon, J. & Duke, S., The potential of pesticides from plants, pp. 1-41 in Craker, L. & Simon, £ eds, Herbs, Spices & Medicinal Plants:
Recent'Advances in Botany, Horticulture, & Pharmacology, v. 4, Oryx Press, Phoenix, 1989, 267pp.

Zebovitz, T. C. Ed. 1989. Part VII. Flavor and Fragrance Substances, in Keith L. H. and Walters, D.B., eds. Compendium of Safety Data
Sheets for Research and Industrial Chemicals. VCH Publishers, New York. 3560-4253.

Planta Medica, 56(6): 671, 1990.

Gawron, A., Gorski*, G., Glowniak**, K. 1989. Increased proliferation of phytohaemagglutinin (PHA)-stimulated human leucocytes
after 8-methoxypsoralen treatment. J. Pharm. Pharmacol. 42: 194-195, 1990.

Mills, Simon and Bone, Kerry. 2000. Phytotherapy. Churchill Livinston, Edinburgh.

Mills, Simon and Bone, Kerry. 2000. Phytotherapy. Churchill Livinston, Edinburgh.

Shimizu,*M., et al. 1990. Anti-inflammatory Constituents of Top ical.l}/ Applied Crude Drugs. IV.1) Constituents and Anti-inflammatory
Effect of Paraguayan Crude Drug 'Alhucema' (Lavandula latifolia Vil .)2?. Chem. Pharm. Bull. 38(8): 2283-2284, 1990.

Jeffery B. Harborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor &
Frost, London. 791 pp.

Shimizu,*M., et al. 1990. Anti-inflammatory Constituents of .Tolpical_l}/ Applied Crude Drugs. IV.1) Constituents and Anti-inflammatory
Effect of Paraguayan Crude Drug 'Alhucema' (Lavandula latifolia Vil .)25). Chem. Pharm. Bull. 38(8): 2283-2284, 1990.

Mills, Simon and Bone, Kerry. 2000. Phytotherapy. Churchill Livinston, Edinburgh.

Mills, Simon and Bone, Kerry. 2000. Phytotherapy. Churchill Livinston, Edinburgh.

Pandeya, S.N. 1970. Biological Activity of Adamantyl Derivatives. The Indian Journal of Pharmacy, 33: 7.
Mills, Simon and Bone, Kerry. 2000. Phytotherapy. Churchill Livinston, Edinburgh.

Economic & Medicinal Plant Research, 6: 235.

Mills, Simon and Bone, Kerry. 2000. Phytotherapy. Churchill Livinston, Edinburgh.

Mills, Simon and Bone, Kerry. 2000. Phytotherapy. Churchill Livinston, Edinburgh.

Pandeya, S.N. 1970. Biological Activity of Adamantyl Derivatives. The Indian Journal of Pharmacy, 33: 7.
Mills, Simon and Bone, Kerry. 2000. Phytotherapy. Churchill Livinston, Edinburgh.

Mills, Simon and Bone, Kerry. 2000. Phytotherapy. Churchill Livinston, Edinburgh.
Mills, Simon and Bone, Kerry. 2000. Phytotherapy. Churchill Livinston, Edinburgh.

JFeffery B. Harborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor &
rost, London. 791 pp.

Gawron, A. and Glowniak, K. 1987. Cytostatic Activity of Coumarins in vitro. Planta Medica 1987: 526.
Mills, Simon and Bone, Kerry. 2000. Phytotherapy. Churchill Livinston, Edinburgh.

Advance in Chinese Medicinal Materials Research. 1985. Eds. H. M. Chang, H. W. Yeung, W. -W. Tso and A. Koo. World Scientific
Publishing Co., Philadelphia Pa., page 134.

Newall, C. A., Anderson, L. A. and Phillipson, J. D. 1996. Herbal Medicine - A Guide for Health-care Professionals. The Pharmaceutical
Press, London. 296pp.

JFeffery B. Harborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor &
rost, London. 791 pp.

JFeffery B. Harborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor &
rost, London. 791 pp.

Schultes, R.E, De Plantis Toxicariis e Mundo Novo Tropicale Commentationes XXXVI. Justicia (Acanthaceae) as a Source of an
Hallucinogenic Snuff. Economic Botany 44(1): 61-70, 1990.

Economic & Medicinal Plant Research, 6: 165

Jacobson, M., Glossary of Plant-Derived Insect Deterrents, CRC Press, Inc., Boca Raton, FL, 213 p, 1990.

Leffery B. Harborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor &
rost, London. 791 pp.

Gawron, A., Gorski*, G., Glowniak**, K. 1989. Increased proliferation of ph)étohaemagglutinin (PHA)-stimulated human leucocytes
after 8-methoxypsoralen treatment. J. Pharm. Pharmacol. 42: 194-195, 1990.

Planta Medica, 56(6): 671, 1990.
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Piscicide JFeffery B. Harborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor &
rost, London. 791 pp.

Respirodepressant

Rodenticide Jeffery B. Harborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor &
Frost, London. 791 pp.
Sedative Schultes, R.E, De Plantis Toxicariis e Mundo Novo Tropicale Commentationes XXXVI. Justicia (Acanthaceae) as a Source of an
Hallucinogenic Snuff. Economic Botany 44(1): 61-70, 1990.
LINALOOL Root 3.0 30.0 1.54 Lawrence, B.M., Essential Oils 1976-1977, Essential Oils 1978, Essential Oils 1979-1980.
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BETA-SITOSTEROL

Activities (53)

Acaricide C90=<15 ul/l (=
<15 ppm

Allergenic

Analgesic

Anesthetic 0.01-1 ug/ml
Antiacetylcholinesterase
Antiallergic
Antianaphylactic
Antibacterial MIC=1,600
ug/ml

Anticariogenic MIC=1,600
ug/ml

Anticolic

Anticonvulsant 200 mg/kg
ipr mus

Antiedemic
Antiglutamaergic
Antihistaminic
Antiinflammatory

Antileukemic IC50=3.5-4.2
ug/ml

Antilymphomic IC50=3.5-
4.2 ug/ml

Antimange

Antimite
Antimutagenic
Antiseptic 5 x phenol
Antishock

Antispasmodic

Antiviral
Barbituate-Synergist
Bronchorelaxant
CNS-Depressant
Cancer-Preventive
Candidistat

Carminative

Culicide LC50=156-194 mg/I
Cytotoxic

Expectorant

FLavor FEMA 2-40
Fungicide

GABA-nergic

Hypnotic

Hypothermic

Insecticide LC50=156-194
mg/I

Insectifuge

Irritant

Larvicide LC50=156-194
mg/I

Mosquitofuge > Deet

Motor-Depressant
Nematicide MLC=1 mg/ml

Perfumery

Pesticide

Prooxidant

Sedative ED=1-32 mg/kg

Sedative 200 mg/kg ipr mus
(1% as active as diazepam)

Termitifuge

Trichomonicide LD100=600
ug/ml

Tumor-Promoter

Root -- --

Huang, K. C. 1993. The Pharmacology of Chinese Herbs. CRC Press, Boca Raton, FL 388 pp.

Muroi, H. and Kubo, I. 1993. Combination Effects of Antibacterial Compounds in Green Tea Flavor against Streptococcus mutans. J. Agric.
Food Chem. 41: 1102-1105.

Huang, K. C. 1993. The Pharmacology of Chinese Herbs. CRC Press, Boca Raton, FL 388 pp.

Chiang,1 L. C., Chiang, W., Chang, M. Y., Ng, L. T., Lin, C. C. 2003. Antileukemic activity of selected natural products in Taiwan. Am ] Chin

Med, 31(1):37-46.
Chiang, L. C., Chiang, W., Chang, M. Y., Ng, L. T., Lin, C. C. 2003. Antileukemic activity of selected natural products in Taiwan. Am J Chin
Med, 31(1):37-46.

Wagner & Wolff, eds. 1977. New Natural Products (RS164. 156. 176)
Huang, K. C. 1993. The Pharmacology of Chinese Herbs. CRC Press, Boca Raton, FL 388 pp.

Buchbauer, G., Jirovetz*, L., Nikiforov, A., Remberg, G., Raverdino, V. 1989. Headspace-Analysis and Aroma Compounds of Austrian Hay-
Blossoms (Flores Graminis, Graminis Flos) used in"/Aromatherapy. J. Ess. Oil Res., 2: 185-191, 1990.

Huang, K. C. 1993. The Pharmacology of Chinese Herbs. CRC Press, Boca Raton, FL 388 pp.

Stitt, P. A. Why George Should Eat Broccoli. Dougherty Co, Milwaukee, WI, 1990, 399 pp.

Huang, K. C. 1993. The Pharmacology of Chinese Herbs. CRC Press, Boca Raton, FL 388 pp.
Aloe Research Council - Duke writeup of non-peer reviewd book by Coats and draft by Henry
Acta Botanica Sinica, 32: 49.

Jacobson, M., Glossary of Plant-Derived Insect Deterrents, CRC Press, Inc., Boca Raton, FL, 213 p, 1990.

Zebovitz, T. C. Ed. 1989. Part VII. Flavor and Fragrance Substances, in Keith L. H. and Walters, D.B., eds. Compendium of Safety Data Sheets
for Research and Industrial Chemicals. VCH Publishers, New York. 3560-4253.

Buchbauer et al, e.g.Buchbauer et al,1993.Therapeutic properties of essential oils and fragrances. Chap.12 in Teranishi,R, Buttery,R.G and
Sugisawa,H. Eds. Bioactive Volatile Compounds from Plants. ACS Symposium Series 525. Amer. Chem. Soc., Washington DC

Shoyakugaku Zasshi, 44: 183.

Merck 11th Edition

Charalambous, G. (Ed.). 1994. Spices, Herbs and Edible Fungi. Elsevier Science B. V. Amsterdam. 764 pp.
Wagner & Wolff, eds. 1977. New Natural Products (RS164. 156. 176)

Jacobson, M., Glossary of Plant-Derived Insect Deterrents, CRC Press, Inc., Boca Raton, FL, 213 p, 1990.

List, P.H. and Horhammer, L., Hager's Handbuch der Pharmazeutischen Praxis, Vols. 2-6,
Springer-Verlag, Berlin, 1969-1979.
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Activities (47)
Androgenic
Angiogenic
Anorexic
Antiadenomic
Antiandrogenic
Antibacterial

Anticancer (Breast)

Anticancer (Cervix)

Anticancer (Lung)

Antiedemic IC54=320 mg/kg orl
Antiestrogenic

Antifeedant

Antifertility

Antigonadotrophic
Antihyperlipoproteinaemic

Antiinflammatory

Antileukemic

Antilymphomic

Antimutagenic 250 ug/ml
Antiophidic 2.3 mg mus
Antioxidant IC44=10 uM
Antiprogestational
Antiprostaglandin 30 mg/day/12
wks

Antiprostatadenomic

Antiprostatitic 10-20 mg 3
x/day/orl man

Antipyretic
Antitumor (Breast)

Antitumor (Cervix)
Antitumor (Lung)

Antiviral

Apoptotic
Artemicide LC50=110 ppm

Cancer-Preventive
Candidicide
Caspase-8-Inducer
Estrogenic
Febrifuge
Gonadotrophic
Hepatoprotective

Hypocholesterolemic 2-6
g/man/day/orl

Hypocholesterolemic 9-3,330
mg/man/day/orl

Hypoglycemic

Hypolipidemic 2-6 g/day
Pesticide

Spermicide

Ubiquiot

Ulcerogenic 500 mg/kg ipr rat

CAMPHOR Root

Martindale's 28th

Merck 11th Edition

Malini, T. and Vanithakumari, G. 1989. Rat Toxicity Studies With B-Sitosterol. Journal of Ethnopharmacology, 28: 221-234, 1990.
Recently became Internat. ). Crude Drug Res. 28(1,2,3,4):1990, page 155.

Madhavi, D. L., Bomser, |., Smith, M., Singletary, K. 1998. Isolation of Bioactive Constituents from Vaccinium myrtillus (Bilberry) Fruits
and Cell Cultures. Plant Sci., 131(1): 95-103.

Malini, T. and Vanithakumari, G. 1989. Rat Toxicity Studies With B-Sitosterol. Journal of Ethnopharmacology, 28: 221-234, 1990.
Jacobson, M., Glossary of Plant-Derived Insect Deterrents, CRC Press, Inc., Boca Raton, FL, 213 p, 1990.

Malini, T. and Vanithakumari, G. 1989. Rat Toxicity Studies With B-Sitosterol. Journal of Ethnopharmacology, 28: 221-234, 1990.
Malini, T. and Vanithakumari, G. 1989. Rat Toxicity Studies With B-Sitosterol. Journal of Ethnopharmacology, 28: 221-234, 1990.

JFeffery B. Harborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor &
rost, London. 791 pp.

Economic & Medicinal Plant Research, 5: 363.

Malini, T. and Vanithakumari, G. 1989. Rat Toxicity Studies With B-Sitosterol. Journal of Ethnopharmacology, 28: 221-234, 1990.
Merck 11th Edition

Neuwinger, H. D. 1996. African Ethnobotany - Poisons and Drugs. Chapman & Hall, New York. 941 pp.

Madhavi, D. L., Bomser, |., Smith, M., Singletary, K. 1998. Isolation of Bioactive Constituents from Vaccinium myrtillus (Bilberry) Fruits
and Cell Cultures. Plant Sci., 131(1): 95-103.

Abid Ali Khan, M.M., Jain, D.C., Bhakuni, R.S., Zaim, M., and Thakur, R.S. 1991. Occurrence of some antiviral sterols in Artemisia annua.
Plant Science, 75: 161-165, 1991.

Jung, J.H., Pummangura, S., Chaichant(i)p_)/uth, c., Patarapanich, C., and McLaughlin, J.L. 1989. Bioactive Constituents of Melodorum
fruticosum. Phytochemistry. 29(5): 1667-1670. 1990.

Stitt, P. A. Why George Should Eat Broccoli. Dougherty Co, Milwaukee, WI, 1990, 399 pp.
Recently became Internat. J. Crude Drug Res. 28(1,2,3,4):1990, page 155.

Neuwinger, H. D. 1996. African Ethnobotany - Poisons and Drugs. Chapman & Hall, New York. 941 pp.
Malini, T. and Vanithakumari, G. 1989. Rat Toxicity Studies With B-Sitosterol. Journal of Ethnopharmacology, 28: 221-234, 1990.

Martindale's 30th

Martindale's 28th

Ivorra, M.D., Paya, M., and Villar, A. 1989. A Review of Natural Products and Plants as Potential Antidiabetic Drugs. Journal of
Ethnopharmacology, 27: 243-275, 1989.

Malini, T. and Vanithakumari, G. 1989. Rat Toxicity Studies With B-Sitosterol. Journal of Ethnopharmacology, 28: 221-234, 1990.

Leffery B. Harborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor &
rost, London. 791 pp.

1.0 10.0 Lawrence, B.M., Essential Oils 1976-1977, Essential Oils 1978, Essential Oils 1979-1980.

Dr. Duke's Phytochemical and Ethnobotanical Databases Downloaded Mon Apr 05 09:05:33 EDT 2021
National Agricultural Library


file:///phytochem/chemicals/show/5217

Activities (41)
Allelopathic
Analgesic
Anesthetic
Antiacne

Antidiarrheic 500
ug/ml

Antidysenteric 500
ug/m

Antiemetic 100-
200 mg man orl

Antifeedant
1C50=5,000 ppm
diet
Antifibrositic
Antineuralgic
Antipruritic
Antiseptic
Antispasmodic
ED50=0.075
mg/ml
CNS-Stimulant
Cancer-Preventive

Carminative
Convulsant
Cosmetic

Counterirritant
Decongestant
Deliriant
Ecbolic

Emetic

Epileptigenic

Expectorant

Fungicide
ED50=2.7 mM

Herbicide
1C50=3.3-180 mM

Insect-Repellent
Insectifuge

Irritant

Nematicide MLC=1
mg/ml
Occuloirritant

P450-2B1-Inhibitor
IC50=7.89 uM

Pesticide
Respirainhibitor
Respirastimulant
Rubefacient

Stimulant

Transdermal
Verrucolytic

Vibriocide 500
ug/ml

CARVACROL

Nigg, H.N. and Seigler, D.S., eds. 1992. Phytochemical Resources for Medicine and Agriculture. Plenum Press, New York. 445 pp.
Wealth of India.

Wealth of India.
Huang, K. C. 1993. The Pharmacology of Chinese Herbs. CRC Press, Boca Raton, FL 388 pp.

Lydon, J. & Duke, S., The potential of pesticides from plants, pp. 1-41 in Craker, L. & Simon, J., eds, Herbs, Spices & Medicinal Plants: Recent Advances
in Botany, Horticulture, & Pharmacology, v. 4, Oryx Press, Phoenix, 1989, 267pp.

Martindale's 28th

Martindale's 28th

Merck 11th Edition

Merck 11th Edition

Fitoterapia No.59-1984.

Stitt, P. A. Why George Should Eat Broccoli. Dougherty Co, Milwaukee, WI, 1990, 399 pp.

Yamamoto, A., Umemori, S., and Muranishi, S. 1993. Absorption Enhancement of Intrapulmonary Administered Insulin by Various Absorption
Enhancers and Protease Inhibitors in Rats. J. Pharm. Pharmacol. 46: 14-18, 1994.

R.J. Hixtable (Huxtable, R.). (as T. Max). 1992. This and That:The Essential Pharmacolo%)é of Herbs and Spices. Tips 13:15-20 Huxtable, R.J. 1992b. The
Myth of Benficent Nature. The Risk of Herbal Preparations. Anns. Intern. Med. 117(2):165-6; Huxtable, R.

J7e€§flery B. Harborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost, London.
pp.

Martindale's 28th
Nigg, H.N. and Seigler, D.S., eds. 1992. Phytochemical Resources for Medicine and Agriculture. Plenum Press, New York. 445 pp.
Merck 11th Edition

yggvall, C. A., Anderson, L. A. and Phillipson, J. D. 1996. Herbal Medicine - A Guide for Health-care Professionals. The Pharmaceutical Press, London.
pp.

Martindale's 29th
Keeler, R.F. and Tu, A.T. eds. 1991. Toxicology of Plant and Fungal Compounds. (Handbook of Natural Toxins Vol. 6) Marcel Dekker, Inc. NY. 665 pp.

Lydon, J. & Duke, S., The potential of pesticides from plants, pp. 1-41 in Craker, L. & Simon, J., eds, Herbs, Spices & Medicinal Plants: Recent Advances
in Botany, Horticulture, & Pharmacology, v. 4, Oryx Press, Phoenix, 1989, 267pp.

j7e9f§ery B. Harborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost, London.
pp.

Shoyakugaku Zasshi, 44: 183.

Merck 11th Edition
Huang, K. C. 1993. The Pharmacology of Chinese Herbs. CRC Press, Boca Raton, FL 388 pp.

R.J. Hixtable (Huxtable, R.). (as T. Max). 1992. This and That:The Essential Pharmacolo%yé of Herbs and Spices. Tips 13:15-20 Huxtable, R.J. 1992b. The
Myth of Benficent Nature. The Risk of Herbal Preparations. Anns. Intern. Med. 117(2):165-6; Huxtable, R.

Nigg, H.N. and Seigler, D.S., eds. 1992. Phytochemical Resources for Medicine and Agriculture. Plenum Press, New York. 445 pp.
Wealth of India.

Root -- -- Guenther, E., The Essential Oils, 6 volumes, D. van Nostrand, New York, 1948-1952.

Dr. Duke's Phytochemical and Ethnobotanical Databases Downloaded Mon Apr 05 09:05:33 EDT 2021
National Agricultural Library


file:///phytochem/chemicals/show/5379

Activities (37)
Allergenic
Anesthetic

Anthelmintic

Antialzheimeran?

Antiatherosclerotic
1IC50=5.53 uM

Antibacterial MIC
170-290

Antibacterial
MIC=39-625

Anticholinesterase?
Antidiuretic
Antiinflammatory
IC50=4 uM
Antimelanomic
1C50=120 uM/I
Antioxidant
Antioxidant (LDL)
IC50=5.53 u

Antipla
MICp3§625 ug/ml

Antiprostaglandin

Antiradicular 600 x
thymol

Antiseptic 1.5 x
pheno

Antispasmodic
Antistaphylococcic
Antistreptococcic
Antitussive
Candidicide
MIC<0.1 ug/ml

Candidicide 100-
150 ug/ml

Carminative

Cyclooxygenase-
Inhibitor #NAME?

Enterorelaxant
Expectorant
FLavor FEMA 10-
125

Fungicide

Insectifuge
Irritant

Nematicide MLC=1
mg/ml

Pesticide

Prostaglandin-
Inhibitor

Tracheorelaxant

Trichomonicide
LD100=150 ug/ml

Vermifuge

BORNEOL

Jﬁ)fffry B. Harborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost, London.
pp.
L. Gracza (1985) as cited by Buchbauer re antiacetylcholinesterase.

Chalchat, J.C. et Garry, R.P.*, Bastide, P., Fabre, F
Comparalson de 2 Méthodes de Determination Des Cmi. Plantes medicinales et phytotherapie, 2

2,1986, 127-134.

et Malhuret, R. Correlation Composition Ch|m|gu:eL/8,§4ct1|V|te Antimicrobienne: V - Contribution a la

Russell, G. B., Phytochemical resources for crop protection, N. Z. J. Technol.,

L. Gracza (1985) as cited by Buchbauer re antiacetylcholinesterase.

Lawrence Review of Natural Products, Mar-92.

Hmenezsj Navarro, M.C., Montilla, M.P., Martin, A. and Martinez, A. 1993. Thymus zygis Qil: Its Effects on CCl4-Induced Hepatotoxicity and Free
adical cavengerActlwty JEOS: 153-8!

Osawa, K., Matsumoto, T., Maruyama, T., Takiguchi, T., Okuda, K., and Takazoe, |., Studies of the antibacterial activity of plant extracts and their
constituents against perlodontopath|c bacteria, Bull Tokyo Dent. Coll., 31 (1), 1990, 17-21

imenez,

\enes , Navarro, M.C., Montilla, M.P., Martin, A. and Martinez, A. 1993. Thymus zygis Oil: Its Effects on CCl4-Induced Hepatotoxicity and Free
adica

cavenger Act|V|ty JEOS: 153-8!

yggvall C. A., Anderson, L. A. and Phillipson, J. D. 1996. Herbal Medicine - A Guide for Health-care Professionals. The Pharmaceutical Press, London.
pp

Leung, A. Y. and Foster, S. 1995. Encyclopedia of Common Natural Ingredients 2nd Ed. John Wiley & Sons, New York. 649 pp.

J. Aromatherapy 4: 22.
Leung, A. Y. and Foster, S. 1995. Encyclopedia of Common Natural Ingredients 2nd Ed. John Wiley & Sons, New York. 649 pp.

Aloe Research Council - Duke writeup of non-peer reviewd book by Coats and draft by Henry

j7e9fgery B. Harborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost, London.
pp.

Leung, A. Y. and Foster, S. 1995. Encyclopedia of Common Natural Ingredients 2nd Ed. John Wiley & Sons, New York. 649 pp.

Root -- -- Lawrence, B.M., Essential Oils 1976-1977, Essential Oils 1978, Essential Oils 1979-1980.
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Activities (35)
(-)-Chronotropic 29
ug/ml

(-)-Inotropic 29 ug/ml

Allelochemic
Analgesic
Antiacetylcholine
Antibacterial
MIC=125-250 ug/ml
Antibronchitic
Antiescherichic
MIC=125 ug/ml
Antifeedant
Antiinflammatory
Antiotitic
Antipyretic

Antisalmonella
MIC=125 ug/ml

Antispasmodic
ED50=0.008 mg/ml

Antistaphylococcic
MIC=250 ug/ml

Antiyeast MIC=250
ug/ml

CNS-Stimulant
CNS-Toxic
Candidicide
MIC=250 ug/ml
Choleretic

FLavor FEMA<1
Fungicide
Hepatoprotective
Herbicide IC50=470
mM

Herbicide IC50=470
uM
Inhalant

Insect-Repellent
Insectifuge

Irritant
Myorelaxant
Nematicide MLC=1
mg/ml

Perfumery
Pesticide

Sedative

Tranquilizer

GERANIOL

Hansel, R., Keller, K., Rimpler, H., and Schneider, G, eds. 1992. Hager's Handbuch der Pharmazeutischen Praxis, Drogen (A-D), 1209 pp., 1993 (E-O),
970 pp., 1994 (P-Z), 1196 pp. Springer-Verlag, Berlin.

Hansel, R., Keller, K., Rimpler, H., and Schneider, G. eds. 1992. Hager's Handbuch der Pharmazeutischen Praxis, Drogen (A-D), 1209 pp., 1993 (E-O),
970 pp., 1994 (P-Z), 1196 pp. Springer-Verlag, Berlin.

Negvall, C. A., Anderson, L. A. and Phillipson, J. D. 1996. Herbal Medicine - A Guide for Health-care Professionals. The Pharmaceutical Press, London.
pp.

J7e9f§ery B. Harborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost, London.
pp.

List, P.H. and Horhammer, L., Hager's Handbuch der Pharmazeutischen Praxis, Vols. 2-6, Springer-Verlag, Berlin, 1969-1979.

j7e9f§ery B. Harborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost, London.
pp.

Aloe Research Council - Duke writeup of non-peer reviewd book by Coats and draft by Henry

Lydon, J. & Duke, S., The potential of Eesticides from plants, pg. 1-41 in Craker, L. & Simon, J., eds, Herbs, Spices & Medicinal Plants: Recent
Advances in Botany, Horticulture, & Pharmacology, v. 4, Oryx Press, Phoenix, 1989, 267pp.

Keeler, R.F. and Tu, A.T. eds. 1991. Toxicology of Plant and Fungal Compounds. (Handbook of Natural Toxins Vol. 6) Marcel Dekker, Inc. NY. 665 pp.

J7e9f§-ery B. Harborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost, London.
pp.

Jacobson, M., Glossary of Plant-Derived Insect Deterrents, CRC Press, Inc., Boca Raton, FL, 213 p, 1990.
Rinzler, C. A. 1990. The Complete Book of Herbs, Spices and Condiments. Facts on File, New York. 199 pp.

glge(\gvall, C. A., Anderson, L. A. and Phillipson, J. D. 1996. Herbal Medicine - A Guide for Health-care Professionals. The Pharmaceutical Press, London.
pp.
Shoyakugaku Zasshi, 44: 183.

J7e9ff1ery B. Harborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost, London.
pp.

Medline (post 1990 searches filed in my computer)

Root - - Lawrence, B.M., Essential Oils 1976-1977, Essential Oils 1978, Essential Oils 1979-1980.
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Activities (35)
Allergenic
Anthelmintic
Antibacterial
MIC=400 ug/ml

Antibacterial MIC=64
ug/ml

Antibacterial
MBC=800 ug/ml

Anticancer
(Pancreas) IC50=265
uM

Anticariogenic
MIC=400 ug/ml

Antimelanomic
1IC50=150 uM/I

Antisalmonella
MIC=400 ug/ml

Antiseptic 7 x phenol
Antiseptic MIC=64
ug/ml

Antiseptic 400-800
ug/ml
Antispasmodic
Antitubercular
MIC=64 ug/ml
Antitumor

Antitumor (Pancreas)
1IC50=265 uM
Ascaricide

CNS-Stimulant
Cancer-Preventive
Candidicide
Embryotoxic
Emetic 3 x ipecac

Expectorant

FLavor FEMA 1-10
Fungicide 1C93=2
mM

Herbicide 1C100-
2,000 uM
Insectifuge 50 ppm

Insectiphile

Mycobactericide
MIC=64 ug/ml

Nematicide
1C86=100 ug/ml

Nematicide
MLC=1,000 ug/ml

Perfumery
Pesticide
Sedative

Trichomonicide
LD100=300 ug/ml

PSORALEN

Magaus, G. 1976. Lehrbuch der Biologischen Hilfmittel. Vol,. 1-3. 2862 pp. (+ 144 p. index). Georg Olms Verlag, Hildescheim. Reprint of 1938
adaus.

Muroi, H. and Kubo, I. 1993. Combination Effects of Antibacterial Compounds in Green Tea Flavor against Streptococcus mutans. J. Agric. Food
Chem. 41: 1102-1105.

Muroi, H. and Kubo, I. 1993. Combination Effects of Antibacterial Compounds in Green Tea Flavor against Streptococcus mutans. J. Agric. Food
Chem. 41: 1102-1105.

Wagner & Wolff, eds. 1977. New Natural Products (RS164. 156. 176)

Buchbauer, G., Jirovetz*, L., Nikiforov, A., Remberg, G., Raverdino, V. 1989. Headspace-Analysis and Aroma Compounds of Austrian Hay-Blossoms
(Flores Graminis, Graminis Flos) used in Aromatherapy. J. Ess. Oil Res., 2: 185-191, 1990.

ZL:; gﬁhﬁérﬂ%rson, P.J., and Elson, C.E. 1995. Efficacy of B-lonone in the Chemoprevention of Rat Mammary Carcinogenesis. J. Agric. Food Chem.

Magaus, G. 1976. Lehrbuch der Biologischen Hilfmittel. Vol,. 1-3. 2862 pp. (+ 144 p. index). Georg Olms Verlag, Hildescheim. Reprint of 1938
adaus.

List, P.H. and Horhammer, L., Hager's Handbuch der Pharmazeutischen Praxis, Vols. 2-6, Springer-Verlag, Berlin, 1969-1979.
Stitt, P. A. Why George Should Eat Broccoli. Dougherty Co, Milwaukee, WI, 1990, 399 pp.

Lawrence Review of Natural Products, Sep-97.

Magaus, G. 1976. Lehrbuch der Biologischen Hilfmittel. Vol,. 1-3. 2862 pp. (+ 144 p. index). Georg Olms Verlag, Hildescheim. Reprint of 1938
adaus.

Aloe Research Council - Duke writeup of non-peer reviewd book by Coats and draft by Henry

Lydon, J. & Duke, S., The potential of pesticides from plants, p% 1-41 in Craker, L. & Simon, J., eds, Herbs, Spices & Medicinal Plants: Recent
Advances in Botany, Horticulture, & Pharmacology, v. 4, Oryx Press, Phoenix, 1989, 267pp.

Keeler, R.F. and Tu, A.T. eds. 1991. Toxicology of Plant and Fungal Compounds. (Handbook of Natural Toxins Vol. 6) Marcel Dekker, Inc. NY. 665 pp.
Merck 11th Edition

Nigg, H.N. and Seigler, D.S., eds. 1992. Phytochemical Resources for Medicine and Agriculture. Plenum Press, New York. 445 pp.
Shoyakugaku Zasshi, 44: 183.

Merck 11th Edition

Root - - List, P.H. and Horhammer, L., Hager's Handbuch der Pharmazeutischen Praxis, Vols. 2-6,

Springer-Verlag, Berlin, 1969-1979.
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Activities (31)
Antidepressant IC50=15-
62 uM

Antileukodermic
Antimitotic

Antimutagenic

Antipsoriac

Antispasmodic
Antitubercular

Antitumor

Antitumor-Promoter
1C13=50 ug/ml

Antiviral

Artemicide LC50=5.93
ug/mil

Bacteriophagicide

Calcium-Antagonist

Cancer-Preventive

Contraceptive

Cytotoxic ED50=2-30

ug/ml

C totoxic (Breast)
50=2.21 ug/ml

CBtotoxm (Colon)
26.84 ug/ml

Btotoxm (Lung)
50=30.38 ug/mi

Fungicide
Genotoxic
Hypotensive
Insecticide

MAO-A-Inhibitor IC50=15
uM

MAO-B-Inhibitor IC50=62
uM
Mutagenic

Pesticide
Photocarcinogenic
Phototoxic
Phytoalexin

Topoisomerase-lI-Inhibitor
ID50=10 mM

PSORALEN

Merck 11th Edition
Pandeya, S.N. 1970. Biological Activity of Adamantyl Derivatives. The Indian Journal of Pharmacy, 33: 7.

Saqib, Q. N., Hui, Y. H., Anderson,
Phytotherapy Research 4(6): 216-

Merck 11th Edition

Hansel, R., Keller, K., Rimpler, H
(E-0), 970 pp., 1994’ (P-Z), 1196 pp Springer- Verlag Berlin.

{f‘f%ry B7g?rborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost,
ondon pp

i E. and McLaughlin, J. L. 1990. Bioactive Furanocoumarins from the Berries of Zanthoxylum americanum.

Economic & Medicinal Plant Research, 5: 199.

Saqib, Q. N., Hui, Y. H., Anderson,

i E. and McLaughlin, J. L. 1990. Bioactive Furanocoumarins from the Berries of Zanthoxylum americanum.
Phytotherapy Research 4(6): 216-

?Sgi%silD%ﬁand Blumberg, P. M., Thermoregulatory effects of resiniferatoxin in the mouse: comparison with capsaicin, Life Sciences, 44,

Stitt, P. A. Why George Should Eat Broccoli. Dougherty Co, Milwaukee, WI, 1990, 399 pp.

Saqib, Q. N., Hui, Y. H., Andersoné ..and McLaughlin, J. L. 1990. Bioactive Furanocoumarins from the Berries of Zanthoxylum americanum.

Phgtotherapy Research 4(6): 216

Saqib, Q. N., Hui, Y. H., Anderson,
Phytotherapy Research 4(6): 216-

Saqib, Q. N., Hui, Y. H., Anderson,
Phytotherapy Research 4(6): 216-

Merck 11th Edition
Merck 11th Edition

i E. and McLaughlin, J. L. 1990. Bioactive Furanocoumarins from the Berries of Zanthoxylum americanum.

£19 and McLaughlin, J. L. 1990. Bioactive Furanocoumarins from the Berries of Zanthoxylum americanum.

Grenand, P., Moretti, C., and Jacquemin, H. 1987. Pharmacopees Traditionnelles en Guyane. I'ORSTROM, Paris. 569 pp.

{eff%ry B7Harbome and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost,
ondon pp

Merck 11th Edition

H KC fQ 4Le6e 1l(<) S. 1992. Coumarins From the Roots of Seseli mairei and Inhibition of DNA Topoisomerase Il Activity. Tianran Chanwu Yanjiu
Yu Kaifa

Fruit -- 3.0 -0.46 Abstract (See species file)
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Activities (31)

Antidepressant IC50=15-
62 uM

Antileukodermic
Antimitotic

Antimutagenic

Antipsoriac

Antispasmodic
Antitubercular

Antitumor

Antitumor-Promoter
1C13=50 ug/ml

Antiviral

Artemicide LC50=5.93
ug/ml

Bacteriophagicide

Calcium-Antagonist
Cancer-Preventive
Contraceptive
Cytotoxic ED50=2-30
ug/ml

CBtotoxic (Breast)
ED50=2.21 ug/ml

CBtotoxic (Colon)
ED50=26.84 ug/ml

CBtotoxic (Lung)
ED50=30.38 ug/ml

Fungicide

Genotoxic

Hypotensive

Insecticide
MAO-A-Inhibitor IC50=15
uM

MAO-B-Inhibitor IC50=62
uM
Mutagenic

Pesticide
Photocarcinogenic
Phototoxic
Phytoalexin

Topoisomerase-lI-Inhibitor
ID50=10 mM

MYRISTICIN

Seed - --

Merck 11th Edition
Pandeya, S.N. 1970. Biological Activity of Adamantyl Derivatives. The Indian Journal of Pharmacy, 33: 7.

Saqib, Q. N., Hui, Y. H., Anderson,i. E. and McLaughlin, J. L. 1990. Bioactive Furanocoumarins from the Berries of Zanthoxylum americanum.
Phytotherapy Research 4(6): 216-219.

Merck 11th Edition

Hansel, R., Keller, K., Rimpler, H., and Schneider, G. eds. 1992. Hager's Handbuch der Pharmazeutischen Praxis, Drogen (A-D), 1209 pp., 1993
(E-O), 970 pp., 1994 (P-Z), 1196 pp. Springer-Verlag, Berlin.

JLeff%ry B.7g?rborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost,
ondon. pp.

Economic & Medicinal Plant Research, 5: 199.

Saqib, Q. N., Hui, Y. H., Anderson,i. E. and McLaughlin, J. L. 1990. Bioactive Furanocoumarins from the Berries of Zanthoxylum americanum.
Phytotherapy Research 4(6): 216-219.

ggs\lgri%silD.7Ji5and Blumberg, P. M., Thermoregulatory effects of resiniferatoxin in the mouse: comparison with capsaicin, Life Sciences, 44,

Stitt, P. A. Why George Should Eat Broccoli. Dougherty Co, Milwaukee, WI, 1990, 399 pp.

Saqib, Q. N., Hui, Y. H., Anderson,i. E. and McLaughlin, J. L. 1990. Bioactive Furanocoumarins from the Berries of Zanthoxylum americanum.
Phytotherapy Research 4(6): 216-219.

Saqib, Q. N., Hui, Y. H., Anderson,i. E. and McLaughlin, J. L. 1990. Bioactive Furanocoumarins from the Berries of Zanthoxylum americanum.
Phytotherapy Research 4(6): 216-219.

Saqib, Q. N., Hui, Y. H., Anderson,é. E. and McLaughlin, J. L. 1990. Bioactive Furanocoumarins from the Berries of Zanthoxylum americanum.
Phytotherapy Research 4(6): 216-219.

Merck 11th Edition
Merck 11th Edition

Grenand, P., Moretti, C., and Jacquemin, H. 1987. Pharmacopees Traditionnelles en Guyane. I'ORSTROM, Paris. 569 pp.

{eff%ry B.7g?rborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost,
ondon. pp.

Merck 11th Edition

vu'KC"fQ"4Le€'1l(<)' S. 1992. Coumarins From the Roots of Seseli mairei and Inhibition of DNA Topoisomerase Il Activity. Tianran Chanwu Yanjiu
u Kaifa, 4: 6-10.

Lawrence, B.M., Essential Oils 1976-1977, Essential Oils 1978, Essential Oils 1979-1980.
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Activities (31)
Amphetaminagenic
Anesthetic
ﬁpltiaggregant IC50=250

Antidepressant
Antiinflammatory

Antioxidant 25-100
mg/kg/orl

Antispasmodic

Antistress ihl

Calcium- Antagonlst
IC50=88 u

Calcium- Antagonlst
IC50=63.1 gpg (weak
activity)

Cancer-Preventive 10
mg/mus/orl/day

Diuretic

FLavor FEMA 0.1-10
Fungicide MIC=20 ug
Hallucinogenic

Hepatotoxic

Hypnotic
Hypotensive ihl
Insecticide 25 ppm

Insecticide-Synergist

Larvicide 25 ppm
MAO-Inhibitor

Neurotoxic

Oxytocic
Paralytic
Pesticide

Psychoactive

Sedative 300 mg/kg ipr
Selrotoninergic 1,000 ppm
orl

Tachycardic

Uterotonic

ALPHA-PINENE

Jﬁlmssens J., Laekeman, G.M., Pieters, L.A.C., Totte, J., Herman, A.G., and Vlietinck, A.J. 1990. Nutmeg Oil: Ident|f|cat|on and Quantitation of its

ost Active Constituents as Inhibitors of Platelet Aggregat|on J of Ethnopharmac0|09y, 29:179-188, 1990

Jim Duke's personal files.

Jim Duke's personal files.

Jim Duke's personal files.

{f‘fedry B. Harborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost,
ondon. pp.

Jim Duke's personal files.

Jim Duke's personal files.

Tyler, V.E.. 1982. The Honest Herbal. George F. Stickley Co., Philadelphia PA. 263 pp.

Aloe Research Council - Duke writeup of non-peer reviewd book by Coats and draft by Henry

Cooper-Driver, G. A

Food Toxicants, CRC Press, Boca Raton, 1983, 339 pp.

Newall, C Anderson, L. A. and Phillipson, J. D. 1996. Herbal Medicine - A Guide for Health-care Professionals. The Pharmaceutical Press,
London. 296pp

Iwu, M.M. 1993. Handbook of African Medicinal Plants. CRC Press, Boca Raton, FL 435 pp.
Jim Duke's personal files.

Hostettmann, K., Marston, A., Maillard, M. and Hamburger, M.,

] Har eds. 1995. Phytochemistry of Plants Used in Traditional Medicine. (Proc.
Phytochem. Soc. Eur. 37) Oxford Science Publications.

ew York. 408 pp.

{eff%ry B7g?rborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost,
ondon pp

{eff%ry B. Harborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost,
ondon. pp.

Rg Hixtable (Huxtable, R.J. (as T. Max). 1992. This and That:The Essential Pharmacology of Herbs and Spices. Tlps 13:15-20 Huxtable, R.J.
1992b. The Myth of Benficent Nature. The Risk of Herbal Preparations. Anns. Intern. Med. 117(2):165-6; Huxtable,

Wichtl, M. 1984. Teedrogen. Ein Handbuch fur Apotheker und Arzte. Wissenschaftliche Verlagsgesellscharft. mbH Stuttgart. 393 pp.
Oriental Materia Medica (three volumes by Dr. Hsu and collaborators)

Rg Hixtable (Huxtable, R.J. (as T. Max). 1992. This and That:The Essential Pharmacology of Herbs and Spices. Tlps 13:15-20 Huxtable, R.J.
1992b. The Myth of Benficent Nature. The Risk of Herbal Preparations. Anns. Intern. Med. 117(2):165-6; Huxtable,

Jim Duke's personal files.
Jim Duke's personal files.
Williamson, E. M. and Evans, F. J., Potter's New C
Daniel Co., Ltd., Essex UK, 362 pp, 1988, reprint
Tyler, V.E.. 1982. The Honest Herbal. George F. Stickley Co., Philadelphia PA. 263 pp.

clogaedla of Botanical Drugs and Preparations, Revised Ed., Saffron Walden, the C. W.

Root 20.0 200.0 -0.69 *
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Activities (28)
Allelochemic
Allergenic
Antiacne
Antibacterial
Antifeedant
Antiflu

Antiinflammatory 500 mg/kg

Antipneumonic
Antiseptic
Antispasmodic
Antistaphylococcic
Antiviral
Cancer-Preventive
Coleoptophile
Expectorant

FLavor FEMA 15-150
Herbicide IC50=30 uM

Insecticide 0.82 uM/fly
Insectifuge 50 ppm
Insectiphile

Irritant

ré%) %B&SI?rcllbmor
Perfumery

Pesticide

Sedative
Spasmogenic
Tranquilizer

Transdermal

BERGAPTEN

Root

Economic & Medicinal Plant Research, 5: 195.

Economic & Medicinal Plant Research, 5: 195.
Stitt, P. A. Why George Should Eat Broccoli. Dougherty Co, Milwaukee, WI, 1990, 399 pp.

Michael Castleman 1991. The Healing Herbs. Rodale Press, Emmaus, PA 436 pp.

Aloe Research Council - Duke writeup of non-peer reviewd book by Coats and draft by Henry

ﬁ$elgg,5R.F. and Tu, A.T. eds. 1991. Toxicology of Plant and Fungal Compounds. (Handbook of Natural Toxins Vol. 6) Marcel Dekker, Inc.
. pp.

J. Stored. Prod. Res., 22:141, 1986.

{eff%ry B. Harborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost,
ondon. pp.

Aloe Research Council - Duke writeup of non-peer reviewd book by Coats and draft by Henry
Lawrence Review of Natural Products, Jun-90.

Lawrence Review of Natural Products, Jun-90.
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Activities (26)
Antiaggregant
Antiapertif
Anticonvulsant

Antihistaminic 25 mg/kg
ipr mus

Antiinflammatory
Antijet-lag

Antileukodermic

Antimitotic 5-25 ug/ml
Antiplatelet
Antipsoriac
Antispasmodic
Antitumor
CNS-Depressant
Calcium-Antagonist

Cancer-Preventive 5-25
ug/ml

Carcinogenic
Clastogenic
DME-Inhibitor IC50=96 uM

Hypotensive
Insecticide
Lipolytic
Molluscicide

Mutagenic

Pesticide
Phototoxic

Piscicide

IMPERATORIN

Nigg, H.N. and Seigler, D.S., eds. 1992. Phytochemical Resources for Medicine and Agriculture. Plenum Press, New York. 445 pp.

{eff%ry B7g?rborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost,
ondon pp

Gawron, A. and Glowniak, K. 1987. Cytostatic Activity of Coumarins in vitro. Planta Medica 1987: 526.

Neuwinger, H. D. 1996. African Ethnobotany - Poisons and Drugs. Chapman & Hall, New York. 941 pp.

Gawron, A. and Glowniak, K. 1987. Cytostatic Activity of Coumarins in vitro. Planta Medica 1987: 526.

Newall, C Anderson, L. A. and Phillipson, J. D. 1996. Herbal Medicine - A Guide for Health-care Professionals. The Pharmaceutical Press,
London. 296pp

{eff%ry B7g?rborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost,
ondon pp

Advance in Chinese Medicinal Materials Research. 1985. Eds. H. M. Chang, H. W. Yeung, W. -W. Tso and A. Koo. World Scientific Publishing Co.,
Philadelphia Pa., page 134.

{eff%ry B7g?rborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost,
ondon

{eff%ry B7Harborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost,
ondon pp

Fruit - 13.0 -0.37 Abstract (See species file)
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Activities (25)

Antiaflatoxin
1IC50=2.66 uM

Antiaflatoxin 0.7
ppm

Antiaggregant
Antialopecic
Anticonvulsant
Antiinflammatory
Antileukodermic

Antimitotic 5-25
ug/ml

Antimutagenic

Antiplatelet

Antitumor-Promoter
1C86=50 ug/ml

Antivitiligic
Bufocide
Calcium-Antagonist
1IC50=4 ug/m

Calcium-Antagonist
31.6 ug/ml gpg

Cancer-Preventive 5-
25 ug/mi

Cytochrome-P450-
Inhibitor 2 nM

DME-Inhibitor
IC50=116 uM

Hepatoprotective
IC50=2.66 uM

Hepatoprotective 0.7
ppm

Hepatotoxic
Lipolytic
Molluscicide

Piscicide

Sedative

TERPINEN-4-OL

Martindale's 28th

Gawron, A. and Glowniak, K. 1987. Cytostatic Activity of Coumarins in vitro. Planta Medica 1987: 526.

Saqib, Q. N., Hui, Y. H., Anderson,i. E. and McLaughlin, J. L. 1990. Bioactive Furanocoumarins from the Berries of Zanthoxylum americanum.
Phytotherapy Research 4(6): 216-219.

J7e$f1ery B. Harborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost, London.
pp.

Gawron, A. and Glowniak, K. 1987. Cytostatic Activity of Coumarins in vitro. Planta Medica 1987: 526.

Advance in Chinese Medicinal Materials Research. 1985. Eds. H. M. Chang, H. W. Yeung, W. -W. Tso and A. Koo. World Scientific Publishing Co.,
Philadelphia Pa., page 134.

J7e9f§-ery B. Harborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost, London.
pp.

Buchbauer, G., Jirovetz*, L., Nikiforov, A., Remberg, G., Raverdino, V. 1989. Headspace-Analysis and Aroma Compounds of Austrian Hay-Blossoms
(Flores Graminis, Graminis Flos) used in Aromatherapy. J. Ess. Oil Res., 2: 185-191, 1990.

Root -- -- Lawrence, B.M., Essential Oils 1976-1977, Essential Oils 1978, Essential Oils 1979-1980.
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Activities (23)

Allelopathic

Antiacetylcholinesterase
1C21-24=1.2 mM

Antiacne
Antiallergic
Antiasthmatic
Antibacterial
Antioxidant
Antiseptic
Antispasmodic
Antitussive
Antiulcer
Bacteriostatic
Diuretic 0.1 ml/rat
Fungicide
Herbicide IC50=200 mM

Herbicide IC50=22 uM

Insectifuge
Irritant
Nematicide MLC=1
mg/ml

Pesticide
Renoirritant
Spermicide
ED100=0.015
Vulnerary

ALPHA-TERPINEOL

Wright,C.W.(Ed)2002.Medicinal&Aromatic Plants-Industrial Profiles.Artemisia.344pp.Maffei,M.(Ed)2002.Vetiveria.The Genus
Vetiveria.Taylor&Francis.NY,NY.191pp.Southwell,l.,Lowe,R.(Eds)1999.Tea Tree.The Genus Melaleuca.Harwood
Acad.Pub.Amsterdam,Netherlands.

Chin. J. Tuber. Respir. Dis., 4:203, 1982.

Flav. & Frag. J. 9: 129.
Chin. J. Tuber. Respir. Dis.

Chin. J. Tuber. Respir. Dis.

Lydon, J. & Duke, S., The potential of pesticides from plants, p% 1-41 in Craker, L. & Simon, J., eds, Herbs, Spices & Medicinal Plants: Recent
Advances in Botany, Horticulture, & Pharmacology, v. 4, Oryx Press, Phoenix, 1989, 267pp.

Keeler, R.F. and Tu, A.T. eds. 1991. Toxicology of Plant and Fungal Compounds. (Handbook of Natural Toxins Vol. 6) Marcel Dekker, Inc. NY. 665
pp.

Nevx‘:jall, CZ.QAG., Anderson, L. A. and Phillipson, J. D. 1996. Herbal Medicine - A Guide for Health-care Professionals. The Pharmaceutical Press,
ondon. pp.

Shoyakugaku Zasshi, 44: 183.

Nevsaall, C29A6 Anderson, L. A. and Phillipson, J. D. 1996. Herbal Medicine - A Guide for Health-care Professionals. The Pharmaceutical Press,
ondon. pp.

Lawrence Review of Natural Products, Jan-91.

Root 8.0 80.0 -0.49 Lawrence, B.M., Essential Oils 1976-1977, Essential Oils 1978, Essential Oils 1979-1980.
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Activities (23)
ACE-Inhibitor 100
ug/m] (weak
activity)

Aldose-Reductase-
Inhibitor 100 ug/ml

Allelopathic

Antiacne
Antibacterial
MIC=800-1,600
ug/ml
Anticancer
Anticariogenic
MIC=800-1,600
ug/ml
Antiinflammatory
Antiproliferant
Antiseptic

Cicatrizant
ED50=240 ug/g
mus

FLavor FEMA 5-40

Insecticide 1.29
uM/fly

Interleukin-6-
Inhibitor

Mosquitofuge >
Deet
Motor-Depressant

Nematicide MLC=1
mg/ml

Perfumery

Pesticide

Sedative

Termiticide
1IC100=5 mg/g

Transdermal

Vuln eraX
D50 240 ug/g

UMBELLIFERONE

Activities (22)

Aldose-Reductase-

Inhibitor IC50=4.8 ug/ml

cow

Allelochemic 1IC94=2 mM

Antibacterial

Antiedemic
Antihistaminic

Antiinflammatory

Antimitotic 5-25 ug/ml

Antimutagenic
Antiprostaglandin
Antiseptic
Antispasmodic

Antistaphylococcic

Cancer-Preventive 5-25

ug/m
Candidicide
Choleretic

Fungicide

Okamura, K., lwakami, S., Matsunaga, T. 1992. Biological Activity of Monoterpenes from Trees. Toyama-Ken Yakuji Kenkyusho Nenpo, (20): 95-101.

Wright,C.W.(Ed)2002.Medicinal&Aromatic Plants-Industrial Profiles.Artemisia.344pp.Maffei,M.(Ed)2002.Vetiveria.The Genus
Vetiveria.Taylor&Francis.NY,NY.191pp.Southwell,l.,Lowe,R.(Eds)1999.Tea Tree.The Genus Melaleuca.Harwood Acad.Pub. Amsterdam Netherlands.

Zﬂlljrcflié—iz. ?rlmgSKubo 1. 1993. Combination Effects of Antibacterial Compounds in Green Tea Flavor against Streptococcus mutans. J. Agric. Food Chem.

Joseph, J., Nadeau, D. and Underwood, A. 2001. The Color Code. Hyperion, NY.
zl\lll]l.”?llgz ?nd Kubo, I. 1993. Combination Effects of Antibacterial Compounds in Green Tea Flavor against Streptococcus mutans. J. Agric. Food Chem.

J7e9ff1ery B. Harborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost, London.
pp.

Aloe Research Council - Duke writeup of non-peer reviewd book by Coats and draft by Henry

Buchbauer et al, e.g.Buchbauer et al,1993.Therapeutic properties of essential oils and fragrances. Chap.12 in Teranishi,R, Buttery,R.G and
Sugisawa,H. Eds. Bioactive Volatile Compounds from Plants. ACS Symposium Series 525. Amer. Chem. Soc., Washmgton bC

Shoyakugaku Zasshi, 44: 183.

J7egff1ery B. Harborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost, London.
pp.

Buchbauer et al, e.g.Buchbauer et al,1993.Therapeutic properties of essential oils and fragrances Chap.12 in Teranishi,R, Buttery,R.G and
Sugisawa,H. Eds. Bioactive Volatile Compounds from Plants. ACS Symposium Series 525. Amer. Chem. Soc., Washmgton bC

Root - - List, P.H. and Horhammer, L., Hager's Handbuch der Pharmazeutischen Praxis, Vols. 2-6,

Springer-Verlag, Berlin, 1969-1979.

Okada,Y,et al.1995.Search for Naturall

Occurring Substances to Prevent the Complications of Diabetes.ll.Inhibitory Effect of Coumarin and
Flavonoid Derivatives on Bovine Lens

Idose Reductase and Rabbit Platelet Aggregation.Chem Pharm Bull43(8):1385-1387

Lydon, J. & Duke, S., The potential of ;r)]estlades from plants, pp. 1-41 in Craker, L

& Simon, J., eds, Herbs, Spices & Medicinal Plants: Recent
Advances in Botany Horticulture, & P! 67pp.

armacology, v. 4, Oryx Press, Phoenix, 1989, 2

JLeff%ry B. Harborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost,
ondon. pp.

Neuwinger, H. D. 1996. African Ethnobotany - Poisons and Drugs. Chapman & Hall, New York. 941 pp.

Gawron, A. and Glowniak, K. 1987. Cytostatic Activity of Coumarins in vitro. Planta Medica 1987: 526.
Economic & Medicinal Plant Research, 6: 235.

Gawron, A. and Glowniak, K. 1987. Cytostatic Activity of Coumarins in vitro. Planta Medica 1987: 526.

Williamson, E. M. and Evans, F.SJ Potter's New Cyclopaedia of Botanical Drugs and Preparations, Revised Ed., Saffron Walden, the C. W. Daniel
Co., Ltd., Essex UK, 362 pp, 1988, reprint 1989.

Lipoxygenase-Inhibitor

Perfumery
Pesticide
Photoactive
Sunscreen

Xanthine-Oxidase-
Inhibitor

Aloe Research Council - Duke writeup of non-peer reviewd book by Coats and draft by Henry

Merck 11th Edition
Mills, Simon and Bone, Kerry. 2000. Phytotherapy. Churchill Livinston, Edinburgh.
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MYRCENE

Activities (22)
ACE-Inhibitor 100 ug/ml

Aldose-Reductase-
Inhibitor 100 ug/ml

Allergenic

Analgesic

Antibacterial
Anticonvulsant

Antimutagenic

Antinitrosaminic

Antinociceptive 10-20
mg/kg ipr mus

Antinociceptive 20-40
mg/kg scu mus

Antioxidant
Antispasmodic
Chemopreventive
FLavor FEMA 0.5-9

Fungicide

Hypothermic
Insectifuge

Irritant

Myorelaxant 100-200
mg/kg

P450-2B1- Inh|b|tor
1C50=0.14 u

Perfumery

Pesticide

8-METHOXY-PSORALEN

Activities (21)
Antialopecic

Antibacterial 6-100
ppm

Antllymphomlc 0.6
mg/Kg orl

Antlmycotlc 20-50
mg/man/day

Antipsoriac 20-50
mg/man/day

Antistaphylococcic
100 ppm

Antitumor

Antiviral

Antivitiligic
Candidicide 100 ppm
Carcinogenic
Fungicide 100 ppm
Elﬁngidde IC50=300

Immunosuppressant

Lymphocytogenic

Melaninogenic
Mitogenic 1 ug/mL

Mutagenic

Pesticide
Photodermatitigenic
Phototoxic

BENZOIC-ACID

Root 6.0 60.0 -0.59 Lawrence, B.M., Essential Oils 1976-1977, Essential Oils 1978, Essential Oils 1979-1980.

?(IJ(fmura, K., lwakami, S., Matsunaga, T. 1992. Biological Activity of Monoterpenes from Trees. Toyama-Ken Yakuji Kenkyusho Nenpo, (20): 95-

Kauderer, B., Zamith, H., Paumgartten, F.J.R., and Speit, G. Evaluation of the Mutagenicity of B-Myrcene in Mammalian Cells In Vitro.
Environmental and Molecular utagenesns 18: 28-34, 1991.

Kauderer, B., Zamith, H., Paumgartten, F.J.R., and Speit, G Evaluatlon of the Mutagenicity of B-Myrcene in Mammalian Cells In Vitro.
Environmental and Molecular utagene5|s 18: 28-34, 199

Rao, V.S.N., Menezes, A.M.S., Viana, G.S.B. 1990. Effect of myrcene on nociception in mice. J. Pharm. Pharmacol. 42: 877-878, 1990.
Rao, V.S.N., Menezes, A.M.S., Viana, G.S.B. 1990. Effect of myrcene on nociception in mice. J. Pharm. Pharmacol. 42: 877-878, 1990.

Jim Duke's personal files.

Jim Duke's personal files.

Stitt, P. A. Why George Should Eat Broccoli. Dougherty Co, Milwaukee, WI, 1990, 399 pp.
Aloe Research Council - Duke writeup of non-peer reviewd book by Coats and draft by Henry

Keeler, R.F. and Tu, A.T. eds. 1991. Toxicology of Plant and Fungal Compounds. (Handbook of Natural Toxins Vol. 6) Marcel Dekker, Inc. NY. 665
pp-

Zebovitz, T. C. Ed. 1989. Part VII. Flavor and Fragrance Substances, in Keith L. H. and Walters, D.B., eds. Compendium of Safety Data Sheets for
Research and Industrial Chemicals. VCH Publishérs, New York. 3560-4253.

JLeffedry B7Harborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost,
ondon pp

Fruit -- 1.0 -0.71 Abstract (See species file)

Martindale's 28th

Martindale's 28th

Martindale's 28th

Economic & Medicinal Plant Research, 6: 189.

Economic & Medicinal Plant Research, 6: 189.

Economic & Medicinal Plant Research, 6: 189.

Gawron, A., Gorski*, G., Glowniak**, K. 1989. Increased grollferatlon of phytohaemagglutinin (PHA)-stimulated human leucocytes after 8-
methoxypsoralen treatment. J. Pharm. Pharmacol. 42: 1

4-195

Economic & Medicinal Plant Research, 6: 189.

Gawron, A., Gorski*, G., Glowniak**, K. 1989. Increased grollferatlon of phytohaemagglutinin (PHA)-stimulated human leucocytes after 8-
methoxypsoralen treatment. J. Pharm. Pharmacol. 42: 1

4-195

Root - -- Guenther, E., The Essential Oils, 6 volumes, D. van Nostrand, New York, 1948-1952.
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Activities (20)
Allergenic Martindale's 28th

Anesthetic

Antibacterial 33-1,250 ppm

Antibacterial MBC=800 ug/ml

Antiotitic Martindale's 28th
Antipyretic

Antisalmonella MIC=800
ug/ml

Antiseptic 800 ug/ml
Antiyeast MFC=1,600 ug/ml

Choleretic {eg;%rgn87g?rborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost,
pp
Expectorant
FLavor FEMA 250 Aloe Research Council - Duke writeup of non-peer reviewd book by Coats and draft by Henry
Fungicide MFC=1,600 ug/ml
Insectifuge Jacobson, M., Glossary of Plant-Derived Insect Deterrents, CRC Press, Inc., Boca Raton, FL, 213 p, 1990.
Pesticide
Phytoalexin {(ag;%r(g/nB Harbgrne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost,
T rosmase Inh|b|tor
50=710u
Tyrosinase-Inhibitor
ID50=640 uM
Uricosuric
Vulnerary
APIOLE Seed - -- Lawrence, B.M., Essential Oils 1976-1977, Essential Oils 1978, Essential Oils 1979-1980.

Activities (20)
Abortifacient 5,000 orl
rbt

Antidysmenorrheic
Antimalarial
Antineuralgic

Antipyretic Williamson, E. M. and Evans, F.SJ Potter's New Cyclopaedia of Botanical Drugs and Preparations, Revised Ed., Saffron Walden, the C. W. Daniel
Co., Ltd., Essex UK, 362 pp, 1988, reprint 1989.

Antireproductive 0.013

man

Antispasmodic {eff%ry B. Harborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost,
ondon. pp.

CNS-Stimulant #NAME?

Calcium-Antagonist

IC50=29.2 u

Diuretic Tyler, V.E.. 1982. The Honest Herbal. George F. Stickley Co., Philadelphia PA. 263 pp.

Emmenagogue

Hepatotoxic Wichtl, M. 1984. Teedrogen. Ein Handbuch fur Apotheker und Arzte. Wissenschaftliche Verlagsgesellscharft. mbH Stuttgart. 393 pp.

Insecticide {eff%ry B7g?rborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost,
ondon pp

Intoxicant JLeff%ry B7I;arborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost,
ondon pp

Irritant Newall, C. A., Anderson, L. A. and Phillipson, J. D. 1996. Herbal Medicine - A Guide for Health-care Professionals. The Pharmaceutical Press,

London. 296pp

Pesticide

Secretolytic Bisset, N.G., ed. 1994. Herbal Drugs and Phytopharmaceuticals. CRC Press. Boca Raton, FL. 566 pp.

Synergist Merck 11th Edition

Uterotonic Tyler, V.E.. 1982. The Honest Herbal. George F. Stickley Co., Philadelphia PA. 263 pp.

Vasodilator Leung, A. Y. and Foster, S. 1995. Encyclopedia of Common Natural Ingredients 2nd Ed. John Wiley & Sons, New York. 649 pp.

CITRONELLAL Plant -- -- *
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Activities (20)
Acaricide

Allergenic

Antibacterial

Antiseptic 3.8 x
pheno

Antistaphylococcic
Antistreptococcic
Candidicide
Embryotoxic
FLavor FEMA <1
Fungicide
Insectifuge

Irritant

Wagner & Wolff, eds. 1977. New Natural Products (RS164. 156. 176)

Aloe Research Council - Duke writeup of non-peer reviewd book by Coats and draft by Henry

Merck 11th Edition
Zebovitz, T. C. Ed. 1989. Part VII. Flavor and Fragrance Substances, in Keith L. H. and Walters, D.B., eds. Compendium of Safety Data Sheets for

Research and Industrial Chemicals. VCH Publishers, New York. 3560-4253.

Motor-Depressant

Mutagenic?

Nematicide MIC 1
mg/ml

P450-2B1-Inhibitor
1C50=1.56 uM

Perfumery
Pesticide

Sedative ED=1
mg/kg

Teratogenic
CARVONE

Activities (19)

Allergenic

Antiacetylcholinesterase

IC50=1.4-1.8 mM
Antiproliferative
Antiseptic 1.5 x phenol
CNS-Stimulant
Cancer-Preventive
Candidistat

Carminative

FLavor FEMA 80-3,000
Fungistat

Insecticide

Insectifuge
Motor-Depressant
Nematicide MLC=1
mg/ml

Perfumery

Pesticide
Sedative
Trichomonicide
LD100=300 ug/ml

Vermicide

P-CYMENE

Buchbauer et al, e.g.Buchbauer et al,1993.Therapeutic properties of essential oils and fragrances. Chap.12 in Teranishi,R, Buttery,R.G and
Sugisawa,H. Eds. Bioactive Volatile Compounds from Plants. ACS Symposium Series 525. C

mer. Chem. Soc., Washington D

Shoyakugaku Zasshi, 44: 183.

Wagner & Wolff, eds. 1977. New Natural Products (RS164. 156. 176)

Root 10.0 100.0 -0.64 Lawrence, B.M., Essential Oils 1976-1977, Essential Oils 1978, Essential Oils 1979-1980.

Wagner & Wolff, eds. 1977. New Natural Products (RS164. 156. 176)
Stitt, P. A. Why George Should Eat Broccoli. Dougherty Co, Milwaukee, WI, 1990, 399 pp.

Yamamoto, A., Umemori, S., and Muranishi, S. 1993. Absorption Enhancement of Intrapulmonary Administered Insulin by Various Absorption
Enhancers and Protease Inhibitors in Rats. J. Pharm. Pharmacol. 46: 14-18, 1994.

Aloe Research Council - Duke writeup of non-peer reviewd book by Coats and draft by Henry

Jacobson, M., Glossary of Plant-Derived Insect Deterrents, CRC Press, Inc., Boca Raton, FL, 213 p, 1990.
Jacobson, M., Glossary of Plant-Derived Insect Deterrents, CRC Press, Inc., Boca Raton, FL, 213 p, 1990.

Buchbauer et al, e.g.Buchbauer et al,1993.Therapeutic properties of essential oils and fragrances. Chap.12 in Teranishi,R, Buttery,R.G and
Sugisawa,H. Eds. Bioactive Volatile Compounds from Plants. ACS Symposium Series 525. Amer. Chem. Soc., Washington DC

Shoyakugaku Zasshi, 44: 183.

{eff%ry B.7Iélgrborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost,
ondon. pp.

Buchbauer et al, e.g.Buchbauer et al,1993.Therapeutic properties of essential oils and fragrances. Chap.12 in Teranishi,R, Buttery,R.G and
Sugisawa,H. Eds. Bioactive Volatile Compounds from Plants. ACS Symposium Series 525. Amer. Chem. Soc., Washington DC

Root - - Lawrence, B.M., Essential Oils 1976-1977, Essential Oils 1978, Essential Oils 1979-1980.
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Activities (16)
Analgesic

Antiacet Ichollnesterase
1C40=1.

Antibacillary
Antibacterial

Antiflu
Antirheumatalgic
Antiviral

FLavor FEMA 12-250
Fungicide

Herbicide IC50=50 uM
Insectifuge

Irritant

Laxative

Pesticide

Sedative

Trichomonicide
LD100=50 ug/ml

ACETIC-ACID

Activities (16)

Acidulant

Antibacterial 5,000 ppm
Antiotitic
Antisalmonella
Antivaginitic 1-2%
Expectorant

Fungicide

Keratitigenic

Mucolytic

Osteolytic

Perfumery FEMA 6,000-40,000
ppm

Pesticide
Protisticide
Spermicide
Ulcerogenic

Verrucolytic

BETA-PINENE

Activities (13)
Allergenic
Antiinflammatory
Antiseptic
Antispasmodic
Candidicide
E%)%vor FEMA 15-

Herbicide
Insectifuge

Irritant

Martindale's 28th

Martindale's 28th

Aloe Research Council - Duke writeup of non-peer reviewd book by Coats and draft by Henry

Keeler, R.F. and Tu, A.T. eds. 1991. Toxicology of Plant and Fungal Compounds. (Handbook of Natural Toxins Vol. 6) Marcel Dekker, Inc. NY. 665
pp.

Keeler, R.F. and Tu, A.T. eds. 1991. Toxicology of Plant and Fungal Compounds. (Handbook of Natural Toxins Vol. 6) Marcel Dekker, Inc. NY. 665
pp.

, and Schneider, G. eds. 1998. Hager's Handbuch der Pharmazeutischen Praxis,

Blaschek, W., Hansel, R., Keller, K., Relchlmgé leplt\e/r | el
pringer-Verlag, Berlin.

Auflage Band 2 (A-K), 909 pp., (L-Z), 858 pp

Zebovitz, T. C. Ed. 1989. Part VII. Flavor and Fragrance Substances, in Keith L. H. and Walters, D.B., eds. Compendium of Safety Data Sheets for
Research and Industrial Chemicals. VCH Publishérs, New York. 3560-4253.

Zebovitz, T. C. Ed. 1989. Part VII. Flavor and Fragrance Substances, in Ke|th L. H. and Walters, D.B., eds. Compendium of Safety Data Sheets for
Research and Industrial Chemicals. VCH Publishers, New York. 3560-4253.

Zebovitz, T. C. Ed. 1989. Part VII. Flavor and Fragrance Substances, in Keith L. H. and Walters, D.B., eds. Compendium of Safety Data Sheets for
Research and Industrial Chemicals. VCH Publishérs, New York. 3560-4253.

Root -- -- Guenther, E., The Essential Oils, 6 volumes, D. van Nostrand, New York, 1948-1952.

{eff%ry B7garborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost,
ondon 1pp

Martindale's 28th
Martindale's 28th
Martindale's 29th
Martindale's 29th

Aloe Research Council - Duke writeup of non-peer reviewd book by Coats and draft by Henry

Martindale's 29th
Martindale's 28th
HerbalGram No. 20, page 9.

Root 21.0 210.0 -0.45 *

Leung, A. Y. and Foster, S. 1995. Encyclopedia of Common Natural Ingredients 2nd Ed. John Wiley & Sons, New York. 649 pp.

Aloe Research Council - Duke writeup of non-peer reviewd book by Coats and draft by Henry

Keeler, R.F. and Tu, A.T. eds. 1991. Toxicology of Plant and Fungal Compounds. (Handbook of Natural Toxins Vol. 6) Marcel Dekker, Inc. NY. 665 pp.
Jacobson, M., Glossary of Plant-Derived Insect Deterrents, CRC Press, Inc., Boca Raton, FL, 213 p, 1990.
Zebovitz, T. C. Ed. 1989. Part VII. Flavor and Fragrance Substances, in Keith L. H. and Walters, D.B., eds. Compendium of Safety Data Sheets for

Research and Industrial Chemicals. VCH Publishérs, New York. 3560-4253.

Perfumery
Pesticide

Spasmogenic

Transdermal

ALPHA-TERPINENE

Aloe Research Council - Duke writeup of non-peer reviewd book by Coats and draft by Henry

lﬁlgé\lall, C. A., Anderson, L. A. and Phillipson, J. D. 1996. Herbal Medicine - A Guide for Health-care Professionals. The Pharmaceutical Press, London.
pp.

Root 1.0 10.0 -0.62 Lawrence, B.M., Essential Qils 1976-1977, Essential Oils 1978, Essential Oils 1979-1980.
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Activities (13)
ACE-I_nh)ibitor 100 ug/ml (weak

activity

Acaricide

AId/osIe-Reductase-Inhibitor 100 E)zIBa)mgusraioKi, lwakami, S., Matsunaga, T. 1992. Biological Activity of Monoterpenes from Trees. Toyama-Ken Yakuji Kenkyusho Nenpo,
ug/m 1 95- .

Antiacetylcholinesterase IC50=1.0
mM

Antinitrosaminic

Antispasmodic

FLavor FEMA 1-40 Aloe Research Council - Duke writeup of non-peer reviewd book by Coats and draft by Henry
Insecticide 0.86 uM/fly

Insectifuge

P450-2B1-Inhibitor IC50=0.76 uM

Perfumery Aloe Research Council - Duke writeup of non-peer reviewd book by Coats and draft by Henry
Pesticide

Spasmogenic

PALMITIC-ACID Root - - Guenther, E., The Essential Oils, 6 volumes, D. van Nostrand, New York, 1948-1952.

Activities (13)

5-Alpha-Reductase-
Inhibitor

Antialopecic

Antiandrogenic

Antifibrinolytic Economic & Medicinal Plant Research, 1: 53.
Antioxidant IC40=60

FLavor FEMA 1 Aloe Research Council - Duke writeup of non-peer reviewd book by Coats and draft by Henry

Hemolytic Bisset, N.G., ed. 1994. Herbal Drugs and Phytopharmaceuticals. CRC Press. Boca Raton, FL. 566 pp.

Hypercholesterolemic Spiller, G. A. 1996 (Spiller, G. A. Ed. 1996. CRC Handbook of Lipids in Human Nutrition. CRC Press. Boca Raton, FL. 233 pp.)

Lubricant {effery B. Harborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost,
ondon. 791 pp.

Nematicide Nigg, H.N. and Seigler, D.S., eds. 1992. Phytochemical Resources for Medicine and Agriculture. Plenum Press, New York. 445 pp.

Pesticide

Propecic

Soap {egrf%rgn??g?rgglrne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost,

ALPHA-PHELLANDRENE Root 1.0 10.0 *

Activities (11)

Antibacterial Wright,C.W.(Ed)2002.Medicinal&Aromatic Plants-Industrial Profiles.Artemisia.344pp.Maffei,M.(Ed)2002.Vetiveria.The Genus
Vetiveria.Taylor&Francis.NY,NY.191pp.Southwell,l.,Lowe,R.(Eds)1999.Tea Tree.The Genus Melaleuca.Harwood Acad.Pub.Amsterdam,Netherlands.

Antistaphylococcic  Wright,C.W.(Ed)2002.Medicinal&Aromatic Plants-Industrial Profiles.Artemisia.344pp.Maffei,M.(Ed)2002.Vetiveria.The Genus
Vetiveria.Taylor&Francis.NY,NY.191pp.Southwell,l.,Lowe,R.(Eds)1999.Tea Tree.The Genus Melaleuca.Harwood Acad.Pub.Amsterdam,Netherlands.

Dermal Jeffery B. Harborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost, London. 791
pp.

Emetic

I;I_S’%vor FEMA 10- Aloe Research Council - Duke writeup of non-peer reviewd book by Coats and draft by Henry

Fungicide Hansel, R., Keller, K., Rimpler, H., and Schneider, G. eds. 1992. Hager's Handbuch der Pharmazeutischen Praxis, Drogen (A-D), 1209 pp., 1993 (E-O),
970 pp., 1994 (P-Z), 1196 pp. Springer-Verlag, Berlin.

Insectiphile Pakistan Encyclopedia Planta Medica. 1986.

Irritant Jeffery B. Harborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost, London. 791
pp.

Laxative

Perfumery Jeffery B. Harborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost, London. 791
pp.

Pesticide

GAMMA-TERPINENE Root 3.0 30.0 -0.61 Lawrence, B.M., Essential Oils 1976-1977, Essential Oils 1978, Essential Oils 1979-1980.
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Activities (11)

ACE-Inhibitor 100 ug/ml
(weak activity)

Acaricide

Aldose-Reductase-
Inhibitor 100 ug/ml

Antiacetylcholinesterase
1IC23=1.2 mM

Antifeedant

Antioxidant
FLavor FEMA 1-40

Insectifuge
Irritant

Perfumery
Pesticide

BUTYLIDENE-PHTHALIDE

Activities (10)
Acaricide
Antianginal
Antiarrhythmic
Anticonstrictive
Antiinflammatory
Antiplatelet
Antispasmodic

?(l;:elzmura, K., lwakami, S., Matsunaga, T. 1992. Biological Activity of Monoterpenes from Trees. Toyama-Ken Yakuji Kenkyusho Nenpo, (20): 95-

Blaschek, W., Hansel, R., Keller, K., Reichling,g., Rimpler, H., and Schneider, G. eds. 1998. Hager's Handbuch der Pharmazeutischen Praxis,
Auflage Band 2 (A-K), 909 pp., (L-Z), 858 pp. Springer-Verlag, Berlin.

Jim Duke's personal files.
Aloe Research Council - Duke writeup of non-peer reviewd book by Coats and draft by Henry

Blaschek, W., Hansel, R., Keller, K., Reichling,g., Rimpler, H., and Schneider, G. eds. 1998. Hager's Handbuch der Pharmazeutischen Praxis,
Auflage Band 2 (A-K), 909 pp., (L-Z), 858 pp. Springer-Verlag, Berlin.

Zebovitz, T. C. Ed. 1989. Part VII. Flavor and Fragrance Substances, in Keith L. H. and Walters, D.B., eds. Compendium of Safety Data Sheets for
Research and Industrial Chemicals. VCH Publishers, New York. 3560-4253.

Aloe Research Council - Duke writeup of non-peer reviewd book by Coats and draft by Henry

Root 153.0 1535.0 Lawrence, B.M., Essential Oils 1976-1977, Essential Oils 1978, Essential Oils 1979-1980.

Advance in Chinese Meé:lécinal Materials Research. 1985. Eds. H. M. Chang, H. W. Yeung, W. -W. Tso and A. Koo. World Scientific Publishing Co.,

Philadelphia Pa., page 69.

Arteriodilator

Cyclooxygenase-
In)llﬁibitoryg

Emmenagogue

BUTYL-PHTHALIDE

Activities (10)
Antiarrhythmic
Anticonstrictive
Antiprostaglandin
Antispasmodic
Antiuterocontractant
Fungicide
Myorelaxant
Pesticide

Sedative

Tracheorelaxant

5-METHOXY-PSORALEN

Activities (10)
Antimutagenic
Antipsoriac
Antitumor
Antivitiligic
Cancer-Preventive
Carcinogenic?
Fungicide
Melaninogenic
Melatoninogenic

Photodermatitigenic

DELTA-CADINENE

Oriental Materia Medica (three volumes by Dr. Hsu and collaborators)

Root 153.0 1535.0 Lawrence, B.M., Essential Oils 1976-1977, Essential Oils 1978, Essential Oils 1979-1980.
Chemical Constituents of Oriental Herbs (3 diff. books)
Fruit - 6.0 -0.56 Abstract (See species file)
Economic & Medicinal Plant Research, 6: 235.
Martindale's 29th
Economic & Medicinal Plant Research, 6: 189.
Economic & Medicinal Plant Research, 6: 189.
Stitt, P. A. Why George Should Eat Broccoli. Dougherty Co, Milwaukee, WI, 1990, 399 pp.
Martindale's 29th
Economic & Medicinal Plant Research, 6: 189.
Medline (post 1990 searches filed in my computer)
Root -- 5.0 -0.73 Lawrence, B.M., Essential Oils 1976-1977, Essential Oils 1978, Essential Oils 1979-1980.
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Activities (9)

Aldose-Reductase-

Inhibitor

Antiacne

Antibacterial MIC800 Muroi, H. and Kubo, I. 1993. Combination Effects of Antibacterial Compounds in Green Tea Flavor against Streptococcus mutans. J. Agric. Food
ug/ml Chem. 41: 1102-1105.

Anticariogenic MIC800 Muroi, H. and Kubo, I. 1993. Combination Effects of Antibacterial Compounds in Green Tea Flavor against Streptococcus mutans. J. Agric. Food
ug/ml Chem. 41: 1102-1105.

Antistreptococcic

Cytochrome-P450-
Inducer

P450-Inducer
Pesticide

Testosterone-Inducer

CAMPHENE Root 7.0 70.0 -0.62 Lawrence, B.M., Essential Oils 1976-1977, Essential Oils 1978, Essential Oils 1979-1980.

Activities (9)

Allelopathic Wright,C.W.(Ed)2002.Medicinal&Aromatic Plants-Industrial Profiles.Artemisia.344pp.Maffei,M.(Ed)2002.Vetiveria.The Genus
Vetiveria.Taylor&Francis.NY,NY.191pp.Southwell,l.,Lowe,R.(Eds)1999.Tea Tree.The Genus Melaleuca.Harwood Acad.Pub.Amsterdam,Netherlands.
Antilithic? J7e9fflery B. Harborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost, London.
pp.
Antioxidant Jim Duke's personal files.
Expectorant Hansel, R., Keller, K., Rimgiler, H., and Schneider, G. eds. 1992. Hager's Handbuch der Pharmazeutischen Praxis, Drogen (A-D), 1209 pp., 1993 (E-
0), 970 pp., 1994 (P-Z), 1196 pp. Springer-Verlag, Berlin.

FLavor FEMA 15-175 Aloe Research Council - Duke writeup of non-peer reviewd book by Coats and draft by Henry

Hypocholesterolemic? J7e9ff1ery B. Harborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost, London.

pp.-
Insectifuge Jacobson, M., Glossary of Plant-Derived Insect Deterrents, CRC Press, Inc., Boca Raton, FL, 213 p, 1990.
Pesticide
Spasmogenic Fitoterapia No.59-1984.
BENZYL-ALCOHOL Root 3.0 30.0 Lawrence, B.M., Essential Oils 1976-1977, Essential Oils 1978, Essential Oils 1979-1980.

Activities (9)

Allergenic Martindale's 29th
Anesthetic Martindale's 28th
Antiodontalgic Martindale's 28th
Antipruritic
Antiseptic Martindale's 29th
FLavor Fema 200-1,200 Aloe Research Council - Duke writeup of non-peer reviewd book by Coats and draft by Henry
Fungicide
Pesticide
Sedative Jim Duke's personal files.
DELTA-3-CARENE Root 1.0 10.0 -0.69 Lawrence, B.M., Essential Oils 1976-1977, Essential Oils 1978, Essential Oils 1979-1980.

Activities (8)

Allergenic?
Antibacterial Revista Itiliana Eppos, 12: 5, 1994.
Antiinflammatory ipr Internat. J. Oriental Med. 15(4): 194, 1990+
Dermatitigenic
FLavor FEMA Aloe Research Council - Duke writeup of non-peer reviewd book by Coats and draft by Henry
Insectifuge Jacobson, M., Glossary of Plant-Derived Insect Deterrents, CRC Press, Inc., Boca Raton, FL, 213 p, 1990.
Irritant
Pesticide
TRANS-ANETHOLE Root - -- Lawrence, B.M., Essential Oils 1976-1977, Essential Oils 1978, Essential Oils 1979-1980.

Activities (8)

Analgesic 10-100 ug/ml

Anesthetic 10-100 ug/ml

Antigenotoxic 40-400 mg/kg orl mus

Antioxidant

Antiradicular

Calcium-Antagonist IC50=75.2 uM gpg (weak activity)

FLavor FEMA 1,250-3,150 Aloe Research Council - Duke writeup of non-peer reviewd book by Coats and draft by Henry
Sweetener 13 x sucrose

FURFURAL Root 2.0 20.0 1.0 Lawrence, B.M., Essential Oils 1976-1977, Essential Oils 1978, Essential Oils 1979-1980.
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Activities (6)

Antiseptic Leung, A. Y. and Foster, S. 1995. Encyclopedia of Common Natural Ingredients 2nd Ed. John Wiley & Sons, New York. 649 pp.
gl(_)avor FEMA 1- Aloe Research Council - Duke writeup of non-peer reviewd book by Coats and draft by Henry

Fungicide
Insecticide
Irritant lﬁlgé\/all, C. A., Anderson, L. A. and Phillipson, J. D. 1996. Herbal Medicine - A Guide for Health-care Professionals. The Pharmaceutical Press, London.
pp.
Pesticide
MYRISTIC-ACID Root -- - *

Activities (6)
Antioxidant IC71=60
Cancer-Preventive Stitt, P. A. Why George Should Eat Broccoli. Dougherty Co, Milwaukee, WI, 1990, 399 pp.

Cosmetic j7e9f’¥'Lery B. Harborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost, London.
pp.
Hypercholesterolemic Spiller, G. A. 1996 (Spiller, G. A. Ed. 1996. CRC Handbook of Lipids in Human Nutrition. CRC Press. Boca Raton, FL. 233 pp.)
Lubricant %egfffry B. Harborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost, London.
pp.
Nematicide Nigg, H.N. and Seigler, D.S., eds. 1992. Phytochemical Resources for Medicine and Agriculture. Plenum Press, New York. 445 pp.
STARCH Root -- -- List, P.H. and Horhammer, L., Hager's Handbuch der Pharmazeutischen Praxis, Vols. 2-6,

Springer-Verlag, Berlin, 1969-1979.

Activities (5)

Absorbent Martindale's 29th
Antidote (lodine) %egf&ery B. Harborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost, London.
pp.
Antinesidioblastosic Martindale's 29th
Emollient Martindale's 29th
Poultice Martindale's 29th
ISOVALERIC-ACID Root -- -- Guenther, E., The Essential Oils, 6 volumes, D. van Nostrand, New York, 1948-1952.

Activities (5)

Flﬁﬁll\frl G Aloe Research Council - Duke writeup of non-peer reviewd book by Coats and draft by Henry
Irritant Zebovitz, T. C. Ed. 1989. Part VII. Flavor and Fragrance Substances, in Keith L. H. and Walters, D.B., eds. Compendium of Safety Data Sheets for Research

and Industrial Chemicals. VCH Publishers, New York. 3560-4253.

Perfumery Merck 11th Edition
Sedative

Tranquilizer Huang, K. C. 1993. The Pharmacology of Chinese Herbs. CRC Press, Boca Raton, FL 388 pp.

DIPHENYL Root -- -- Lawrence, B.M., Essential Qils 1976-1977, Essential Oils 1978, Essential Oils 1979-1980.

Activities (5)

CNS-Depressant Aloe Research Council - Duke writeup of non-peer reviewd book by Coats and draft by Henry
Emetic Martindale's 28th
Fungistat Martindale's 28th
Perfumery Aloe Research Council - Duke writeup of non-peer reviewd book by Coats and draft by Henry
Pesticide

PRETAZETTINE Stem -- -- *

Activities (5)

Antileukemic 20

ma/kg
Antiproteinigenic Vlietinck, A.J. and Dommisse, R.A. eds. 1985. Advances in Medicinal Plant Research. Wiss. Verlag. Stuttgart.
Antitumor J7e9fgery B. Harborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost, London.
pp.
Antiviral Vlietinck, A.J. and Dommisse, R.A. eds. 1985. Advances in Medicinal Plant Research. Wiss. Verlag. Stuttgart.
HIV-RT-Inhibitor Vlietinck, A.J. and Dommisse, R.A. eds. 1985. Advances in Medicinal Plant Research. Wiss. Verlag. Stuttgart.
BETA-ELEMENE Root 12.0 125.0 1.0 Guenther, E., The Essential Oils, 6 volumes, D. van Nostrand, New York, 1948-1952.
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Activities (5)
Anticancer (Cervix) Medicinal and Poisonous Plants of the Tropics. Leeuwenberg, A.J.M., ed. Pudoc, Wageningen. 1987.
Antigliomic

Antiproliferant

Antitumor (Cervix) Medicinal and Poisonous Plants of the Tropics. Leeuwenberg, A.J.M., ed. Pudoc, Wageningen. 1987.

Apoptotic
BETA-SITOSTEROL-BETA-  Root - - Bisset, N.G., ed. 1994. Herbal Drugs and Phytopharmaceuticals. CRC Press. Boca Raton, FL.
D-GLUCOSIDE 566 pp.

Activities (4)
Antileukemic

Antispasmodic =ICMR(Indian Council of Medical Research).1976.Medicinal Plants of India.Vol.1.Indian Council of Med. Res.Cambridge Printing Works, New Delhi.487
20 mg/kg pp;ICMR.1987.Medicinal Plants of India.Vol.2.Indian Council of Med. Res.Cambr. Printing Works,New Delhi.600pp

Antitumor

Hypoglycemic Economic & Medicinal Plant Research, 6: 158.

ALPHA-SELINENE Root 10.0 100.0 Lawrence, B.M., Essential Oils 1976-1977, Essential Oils 1978, Essential Oils 1979-1980.

Activities (3)

Antimalarial IC50=>50 Rukunga, G. and Simons, A. ]. 2006. The Potential of Plants as a Source of Antimalarial Agents - A Review. Africa Herbal Antimalaria Meeting.
ug/ml PlantaPhile Publications, Berlin. 72 pp.

Antiplasmodial Rukunga, G. and Simons, A. |. 2006. The Potential of Plants as a Source of Antimalarial Agents - A Review. Africa Herbal Antimalaria Meeting.
1IC50=>50 ug/ml PlantaPhile Publications, Berlin. 72 pp.
Perfumery Aloe Research Council - Duke writeup of non-peer reviewd book by Coats and draft by Henry

BENZENE Root - -- Lawrence, B.M., Essential Oils 1976-1977, Essential Oils 1978, Essential Oils 1979-1980.

Activities (3)
Insecticide
Larvicide

Pesticide

AR-CURCUMENE Root 1.0 13.0 1.0 Lawrence, B.M., Essential Oils 1976-1977, Essential Oils 1978, Essential Oils 1979-1980.

Activities (3)

Antirhinoviral Denyer, C.V., Jackson, P., Loakes, D.M., Ellis, M.R., and Yound, D.A.B. Isolation of Antirhinoviral Sesquiterpenes From Ginger (Zingiber officinale).
1C50=1,7507? Journal of Natural Products, 57(5): 658-662, 1994.

Antiulcer IC45=100 Yamahara, J., et al. Stomachic principles in ginger. Il. Pungent and anti-ulcer effects of low polar constituents isolated from ginger, the dried rhizoma
mag/kg of... Yakugaku Zasshi 112: 645-655 (1992).

Antiviral Denyer, C.V., Jackson, P., Loakes, D.M., Ellis, M.R., and Yound, D.A.B. Isolation of Antirhinoviral Sesquiterpenes From Ginger (Zingiber officinale).
1C50=1,7507? Journal of Natural Products, 57(5): 658-662, 1994.
BETA-SELINENE Root 10.0 100.0 Lawrence, B.M., Essential Oils 1976-1977, Essential Oils 1978, Essential Oils 1979-1980.

Activities (3)

Antimalarial IC50=>50 Rukunga, G. and Simons, A. ]. 2006. The Potential of Plants as a Source of Antimalarial Agents - A Review. Africa Herbal Antimalaria Meeting.
ug/ml PlantaPhile Publications, Berlin. 72 pp.

Antiplasmodial Rukunga, G. and Simons, A. ]. 2006. The Potential of Plants as a Source of Antimalarial Agents - A Review. Africa Herbal Antimalaria Meeting.
IC50=>50 ug/ml PlantaPhile Publications, Berlin. 72 pp.
Perfumery Aloe Research Council - Duke writeup of non-peer reviewd book by Coats and draft by Henry

HEXANOL Root 61.0 610.0 1.0 Lawrence, B.M., Essential Oils 1976-1977, Essential Oils 1978, Essential Oils 1979-1980.

Activities (3)

Antiseptic
FLavor FEMA 0.2-25 Aloe Research Council - Duke writeup of non-peer reviewd book by Coats and draft by Henry
Pesticide

BETA-PHELLANDRENE Root 24.0 240.0 -1.0 *

Activities (3)

Expectorant Jeffery B. Harborne and H. Baxter, eds. 1983. Phytochemical Dictionary. A Handbook of Bioactive Compounds from Plants. Taylor & Frost, London. 791 pp.

Fungicide Hansel, R., Keller, K., Rimpler, H., and Schneider, G. eds. 1992. Hager's Handbuch der Pharmazeutischen Praxis, Drogen (A-D), 1209 pp., 1993 (E-O), 970 pp.,
1994 (P-Z), 1196 pp. Springer-Verlag, Berlin.

Perfumery Merck 11th Edition

Z-LIGUSTILIDE Root -- -- Bisset, N.G., ed. 1994. Herbal Drugs and Phytopharmaceuticals. CRC Press. Boca Raton, FL.
566 pp.
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Activities (2)
Antiasthmatic

Antispasmodic

MYRTENOL

Activities (2)

Antimalarial IC50=5-50
ug/ml

Antiplasmodial IC50=5-
50 ug/ml

THUJOPSENE

Activities (2)
Fumigant

Pesticide

CUPARENE

Activities (1)

Antiinflammatory

N-BUTYRIC-ACID

Activities (1)
FLavor FEMA 30-300

COPAENE

Activities (1)

Carminative

ANGELIC-ACID

Activities (1)

Sedative

SEDANENOLIDE

Activities (1)

Sedative

LIGUSTICUMLACTONE-Z-
BUTYLIDENE-PHTHALIDE

MALEIC-ACID

CALAMENENE
GAMMA-CADINENE
BETA-CHAMIGRENE

LIGUSTICUMLACTONE-E-
BUTYLIDENE-PHTHALIDE

SUGAR

LINALOOOL
BUTYLIDENE-PHTHALIDES
FURFUROL

D-ALPHA-TERPINEOL

Jacobson,

Root -- -- Lawrence, B.M., Essential Oils 1976-1977, Essential Oils 1978, Essential Oils 1979-1980.

Rukunga, G. and Simons, A. |. 2006. The Potential of Plants as a Source of Antimalarial Agents - A Review. Africa Herbal Antimalaria Meeting.
PlantaPhile Publications, Berlin. 72 pp.

Rukunga, G. and Simons, A. { 2006. The Potential of Plants as a Source of Antimalarial Agents - A Review. Africa Herbal Antimalaria Meeting.
PlantaPhile Publications, Berlin. 72 pp.

Root 8.0 80.0 Lawrence, B.M., Essential Oils 1976-1977, Essential Oils 1978, Essential Oils 1979-1980.

M., Glossary of Plant-Derived Insect Deterrents, CRC Press, Inc., Boca Raton, FL, 213 p, 1990.

Root -- 5.0 -1.0 Lawrence, B.M., Essential Oils 1976-1977, Essential Oils 1978, Essential Oils 1979-1980.

Root - - Guenther, E., The Essential Oils, 6 volumes, D. van Nostrand, New York, 1948-1952.

Aloe Research Council - Duke writeup of non-peer reviewd book by Coats and draft by Henry

Root 29.0 290.0 Lawrence, B.M., Essential Oils 1976-1977, Essential Oils 1978, Essential Oils 1979-1980.

Root -- -- List, P.H. and Horhammer, L., Hager's Handbuch der Pharmazeutischen Praxis, Vols. 2-6,
Springer-Verlag, Berlin, 1969-1979.

Root -- -- Bisset, N.G., ed. 1994. Herbal Drugs and Phytopharmaceuticals. CRC Press. Boca Raton, FL.

566 pp.

Wichtl, M. 1984. Teedrogen. Ein Handbuch fur Apotheker und Arzte. Wissenschaftliche Verlagsgesellscharft. mbH Stuttgart. 393 pp.

Root - -- *

Root - - List, P.H. and Horhammer, L., Hager's Handbuch der Pharmazeutischen Praxis, Vols. 2-6,

Springer-Verlag, Berlin, 1969-1979.

Root -- 5.0 Lawrence, B.M., Essential Oils 1976-1977, Essential Oils 1978, Essential Oils 1979-1980.
Root - 5.0 -1.0 Lawrence, B.M., Essential Oils 1976-1977, Essential Oils 1978, Essential Oils 1979-1980.
Root 1.0 13.0 Lawrence, B.M., Essential Oils 1976-1977, Essential Oils 1978, Essential Oils 1979-1980.
Root - -- *

Root -- -- List, P.H. and Horhammer, L., Hager's Handbuch der Pharmazeutischen Praxis, Vols. 2-6,

Springer-Verlag, Berlin, 1969-1979.

Root 3.0 30.0 *

Root 700.0 7000.0 Guenther, E., The Essential Oils, 6 volumes, D. van Nostrand, New York, 1948-1952.
Root 1.0 10.0 Lawrence, B.M., Essential Oils 1976-1977, Essential Oils 1978, Essential Oils 1979-1980.
Root - -- Guenther, E., The Essential Oils, 6 volumes, D. van Nostrand, New York, 1948-1952.
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LEVISTOLIDE-B

APTERIN
LIMONENE-10-OL
CUPARENENE

ALPHA-P-DIMETHYL-
STYRENE

LEVISTOLIDE-A

SENKYUNOLIDE

ANGEOLIDE

LIGUSTICIDE
(+)-FALCARINDIOL
FAT

ALPHA-FENCHYL-
ALCOHOL

HEPTANAL

SEDANOIC-ACID
OCTYL-ALDEHYDE

ALPHA-TERPINYL-
ACETATE

BUTYL-

HEXAHYDROPHTHALIDE

TRANS-LIGUSTILIDE

VALIDENE-4,5-
DIHYDROPHTHALIDE

COUMARINS

RESIN

N-PENTYL-BENZENE

ALKYL-PHTHALIDES

ISOSENKYUNOLIDE

BUTYL-
DIHYDROPHTHALIDE

EO

TRANS-2-NONENAL

E-LIGUSTILIDE

3-BUTYLPHTHALIDE

TRANS-OCIMENE

EO

Root

Root

Root

Root

Root

Root

Root

Root

Root

Root

Fruit

Root

Root

Root

Root

Leaf

Root

Root

Root

Root

Root

Root

Root

Root

Root

Seed

Root

Root

Root

Root

Root

1.0

1.0

3.0

240.0

1000.0

600.0

1000.0

10.0

13.0

30.0

2150.0

600.0

147000.0 0.48

2040.0

43000.0

11900.0

11000.0 -0.41

5440.0

18000.0 0.19

Bisset, N.G., ed. 1994. Herbal Drugs and Phytopharmaceuticals. CRC Press. Boca Raton, FL.
566 pp.

*
Lawrence, B.M., Essential Oils 1976-1977, Essential Oils 1978, Essential Oils 1979-1980.
Lawrence, B.M., Essential Oils 1976-1977, Essential Oils 1978, Essential Oils 1979-1980.

Lawrence, B.M., Essential Oils 1976-1977, Essential Oils 1978, Essential Oils 1979-1980.

Bisset, N.G., ed. 1994. Herbal Drugs and Phytopharmaceuticals. CRC Press. Boca Raton, FL.
566 pp.

Williamson, E. M. and Evans, F. J., Potter's New Cyclopaedia of Botanical Drugs and

Preparations, Revised Ed., Saffron Walden, the C. W. Daniel Co., Ltd., Essex UK, 362 pp,
1988, reprint 1989.

Bisset, N.G., ed. 1994. Herbal Drugs and Phytopharmaceuticals. CRC Press. Boca Raton, FL.
566 pp.

Lawrence, B.M., Essential Oils 1976-1977, Essential Oils 1978, Essential Oils 1979-1980.
*
CRC Handbook of Medicinal Herbs and/or CRC Handbook of Proximate Analyses

Lawrence, B.M., Essential Oils 1976-1977, Essential Oils 1978, Essential Oils 1979-1980.

Leung, A. Y. and Foster, S. 1995. Encyclopedia of Common Natural Ingredients 2nd Ed. John
Wiley & Sons, New York. 649 pp.

Guenther, E., The Essential Oils, 6 volumes, D. van Nostrand, New York, 1948-1952.
Guenther, E., The Essential Oils, 6 volumes, D. van Nostrand, New York, 1948-1952.

Leung, A. Y. and Foster, S. 1995. Encyclopedia of Common Natural Ingredients 2nd Ed. John
Wiley & Sons, New York. 649 pp.

Lawrence, B.M., Essential Oils 1976-1977, Essential Oils 1978, Essential Oils 1979-1980.

Bisset, N.G., ed. 1994. Herbal Drugs and Phytopharmaceuticals. CRC Press. Boca Raton, FL.
566 pp.

Williamson, E. M. and Evans, F. J., Potter's New Cyclopaedia of Botanical Drugs and
Preparations, Revised Ed., Saffron Walden, the C. W. Daniel Co., Ltd., Essex UK, 362 pp,
1988, reprint 1989.

Leung, A.Y., Encyclopedia of Common Natural Ingredients Used in Food, Drugs, and
Cosmetics, John Wiley & Sons, New York, 1980.

List, P.H. and Horhammer, L., Hager's Handbuch der Pharmazeutischen Praxis, Vols. 2-6,
Springer-Verlag, Berlin, 1969-1979.

Lawrence, B.M., Essential Oils 1976-1977, Essential Oils 1978, Essential Oils 1979-1980.

*

Williamson, E. M. and Evans, F. J., Potter's New Cyclopaedia of Botanical Drugs and
Preparations, Revised Ed., Saffron Walden, the C. W. Daniel Co., Ltd., Essex UK, 362 pp,
1988, reprint 1989.

*

Guenther, E., The Essential Oils, 6 volumes, D. van Nostrand, New York, 1948-1952.

Leung, A. Y. and Foster, S. 1995. Encyclopedia of Common Natural Ingredients 2nd Ed. John
Wiley & Sons, New York. 649 pp.

Bisset, N.G., ed. 1994. Herbal Drugs and Phytopharmaceuticals. CRC Press. Boca Raton, FL.
566 pp.

Bisset, N.G., ed. 1994. Herbal Drugs and Phytopharmaceuticals. CRC Press. Boca Raton, FL.
566 pp.

Lawrence, B.M., Essential Oils 1976-1977, Essential Oils 1978, Essential Oils 1979-1980.

*

Dr. Duke's Phytochemical and Ethnobotanical Databases Downloaded Mon Apr 05 09:05:33 EDT 2021
National Agricultural Library


file:///phytochem/chemicals/show/28179
file:///phytochem/chemicals/show/4016
file:///phytochem/chemicals/show/11458
file:///phytochem/chemicals/show/6435
file:///phytochem/chemicals/show/3616
file:///phytochem/chemicals/show/28178
file:///phytochem/chemicals/show/16170
file:///phytochem/chemicals/show/25775
file:///phytochem/chemicals/show/11440
file:///phytochem/chemicals/show/25089
file:///phytochem/chemicals/show/8415
file:///phytochem/chemicals/show/3526
file:///phytochem/chemicals/show/9606
file:///phytochem/chemicals/show/16110
file:///phytochem/chemicals/show/13584
file:///phytochem/chemicals/show/3667
file:///phytochem/chemicals/show/5007
file:///phytochem/chemicals/show/27065
file:///phytochem/chemicals/show/17781
file:///phytochem/chemicals/show/6316
file:///phytochem/chemicals/show/15592
file:///phytochem/chemicals/show/13416
file:///phytochem/chemicals/show/27558
file:///phytochem/chemicals/show/10642
file:///phytochem/chemicals/show/5002
file:///phytochem/chemicals/show/7922
file:///phytochem/chemicals/show/17261
file:///phytochem/chemicals/show/7837
file:///phytochem/chemicals/show/1686
file:///phytochem/chemicals/show/17377
file:///phytochem/chemicals/show/7922

SEDANOIC-ANHYDRIDE

DIHYDROBUTYLIDENE-

PHTHALIDE

3-BUTYL-4,5-
DIHYDROPHTHALIDE

HYDROPHTHALIDE-ACIDS

EO

4-OCTANONE

PROTEIN

CIS-OCIMENEN

TRANS-ALPHA-
BERGAMOTENE

2-OCTANONE

CIS-LIGUSTILIDE

PHTHALIDES

CARVOTANACETONE

DELTA-SELINENE

PENTACYCLOHEXADIENE

2-METHYL-BUTANAL

CIS-3-HEXENYL

Root

Root

Root

Root

Plant

Root

Fruit

Root

Root

Root

Root

Root

Root

Root

Root

Root

Root

240.0

700.0

2450.0 -0.55

200000.0 1.21

2040.0

12600.0

Leung, A. Y. and Foster, S. 1995. Encyclopedia of Common Natural Ingredients 2nd Ed. John
Wiley & Sons, New York. 649 pp.

Leung, A. Y. and Foster, S. 1995. Encyclopedia of Common Natural Ingredients 2nd Ed. John
Wiley & Sons, New York. 649 pp.

*

Guenther, E., The Essential Oils, 6 volumes, D. van Nostrand, New York, 1948-1952.
Guenther, E., The Essential Oils, 6 volumes, D. van Nostrand, New York, 1948-1952.
Lawrence, B.M., Essential Oils 1976-1977, Essential Oils 1978, Essential Oils 1979-1980
CRC Handbook of Medicinal Herbs and/or CRC Handbook of Proximate Analyses
Lawrence, B.M., Essential Oils 1976-1977, Essential Oils 1978, Essential Oils 1979-1980

Lawrence, B.M., Essential Oils 1976-1977, Essential Oils 1978, Essential Oils 1979-1980

Lawrence, B.M., Essential Oils 1976-1977, Essential Oils 1978, Essential Oils 1979-1980

Bisset, N.G., ed. 1994. Herbal Drugs and Phytopharmaceuticals. CRC Press. Boca Raton, FL.
566 pp.

*
Lawrence, B.M., Essential Oils 1976-1977, Essential Oils 1978, Essential Oils 1979-1980
Lawrence, B.M., Essential Oils 1976-1977, Essential Oils 1978, Essential Oils 1979-1980

Bisset, N.G., ed. 1994. Herbal Drugs and Phytopharmaceuticals. CRC Press. Boca Raton, FL.
566 pp.

Lawrence, B.M., Essential Oils 1976-1977, Essential Oils 1978, Essential Oils 1979-1980

Leung, A. Y. and Foster, S. 1995. Encyclopedia of Common Natural Ingredients 2nd Ed. John
Wiley & Sons, New York. 649 pp.
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